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Section C.6
Results (Continued)

C.6.4 Delta Habitat (Plan Area) Results

C.64.1 Yolo Bypass Floodplain Habitat (CM2 Yolo Bypass
Fisheries Enhancement)

C.6.4.1.1 Sacramento Splittail Habitat Area

The most important spawning habitat for splittail occurs in the seasonally inundated floodplains of
the Sutter and Yolo Bypasses of the Sacramento River. The\ér\ialysis of floodplain habitat availability
for splittail is directed primarily at the egg/embryo, larval, and juvenile stages because production
of these life stages is especially important in determining year class abundance and because some
information is available regarding their habitat requirements. As noted in the methods, only depth
was considered in the habitat suitability indices because velocity was generally very low over the
modeled area (Figure C.6.4-1).
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Results of the analyses show that the frequency and duration of inundation events are greater under
the preliminary proposal (PP) than under either of the existing biological conditions (EBC1 and
EBC2), especially for dry and critical year types (Figure C.6.4-2). Note that only the inundation
events lasting more than 30 days are considered biologically beneficial to splittail. For wet year
types in particular, the preliminary proposal results in a reduced frequency of shorter-duration
events and an increased frequency of longer-duration events. This change is attributable to the
influence of the Fremont Weir notch at lower flows.
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Figure C.6.4-2. Frequencies of Inundation Events (for 82-Year Simulations) of Different Durations on
the Yolo Bypass under Different Scenarios and Water Year Types,
February-june, from 15 2-D and Daily CALSIM Il Modeling Runs

Results of the analyses also indicate that total surface areas of splittail habitat in the Yolo Bypass are
substantially higher under the preliminary proposal than under EBC1 or EBC2 (Table C.6.4-1;

(Figure C.6.4-3).

Table C.6.4-1. Percent Increase in Splittail Weighted Habitat Area in Yolo Bypass from Existing
Biological Conditions to Preliminary Proposal by Water Year Type from 15 2-D and Daily CALSIM |i

Modeling Runs

PP_ELT PP_LLT
Water Year Type vs. EBC1 vs. EBC2 vs. EBC2_ELT vs. EBC1 vs. EBC2 vs. EBC2_LLT
Wet 71.6% 72.5% 62.0% 71.2% 72.1% 59.1%
Above Normal 65.0% 70.6% 65.7% 66.9% 72.5% 67.8%
Below Normal 269.2% 281.7% 281.4% 273.7% 286.3% 295.6%
Dry NA? NA? NA NA NA NA
Critical NA NA NA NA NA NA
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Figure C.6.4 3. Splittail Daily Average Weighted Habitat Area in Yolo Bypass for
Each Modeling Scenario by Water Year Type, Shown on a Log (above) and

Arithmetic (below) Scale

Figure C.6.4-4 compares the frequencies and cumulative frequencies, respectively, of daily average
surface areas of habitat simulated under preliminary proposal conditions for the early long-term
(PP_ELT) and late long-term (PP_LLT) and existing biological conditions for the near term (EBC1
and EBC2), early long-term (EBC2_ELT) and late long-term (EBC2_LLT). The figures show that, in
comparison to the existing biological conditions, the preliminary proposal results in reductions in
the frequency of days with no habitat area and an increase in the frequency of years with the largest
total habitat areas. The reduced frequency of years with no habitat area reflects the influence of the
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Fremont Weir notch. Inundation events with the largest habitat areas result from floodflows, but the
notch extends the duration of such events, resulting in higher average habitat areas for a year.
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A potential adverse effect of CM2 that is not included in the modeling is reduced inundation of the
Sutter Bypass as a result of increased flow diversion at the Fremont Weir. The Fremont Weir notch
with gates opened would increase the amount Sacramento River flow diverted from the river into
the bypass when the river’s flow is greater than about 14,600 cfs (Tech Memo #2). As much as about
6,000 cfs more flow would be diverted from the river with the opened notch than without the notch,
resulting in a 6,000 cfs decrease in Sacramento River flow at the weir. A decrease of 6,000 cfs in the
river, according to rating curves developed for the river at the Fremont Weir, could result in as much
as 3 feet of reduction in river stage (Tech Memo #2, Figure 3), although understanding of how notch
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flows would affect river stage is incomplete (Kirkland pers. comm.). In any case, a lower river stage
at the Fremont Weir would be expected to result in a lower level of inundation in the lower Sutter
Bypass. Because of the uncertainties regarding how drawdown of the river will propagate, the
relationship between notch flow and the magnitude of lower Sutter Bypass inundation is poorly
known. Despite this uncertainty, it is evident that CM2 has the potential to reduce some of the
habitat benefits of Yolo Bypass inundation on splittail production.

While the results presented here are preliminary, it appears unlikely that refinements in the
analysis methods would affect the conclusion that the BDCP CM2 would substantially increase
available habitat for all the floodplain-dependent life stages of splittail on the Yolo Bypass. The
results indicate that the increases, on a percentage basis, would be particularly large in drier year
types, when, historically, availability of this habitat has been especially low.

C.6.4.1.2 Stranding (Steelhead, Chinook Salmon, Sacramento Splittail,
White Sturgeon, and GreenSturgeon)

The Yolo Bypass is exceptionally well-drained because of grading for agriculture, which likely helps
limit stranding mortality of covered species such as Sacramento splittail and juvenile Chinook
salmon. Moreover, water stage decreases on the bypass are relatively gradual (Sommer et al. 2001).
Stranding of Sacramento splittail in perennial ponds on the Yolo Bypass does not appear to be a
problem under existing conditions (Feyrer et al. 2004). CMZ2 includes a number of actions designed,
in part, to further reduce the risk of stranding. Such actions include grading; removal of existing
berms, levees, and water control structures; construction of new berms or levees; and reworking of
agricultural delivery channels and the Tule Canal/Toe Drain. These actions would allow water to
inundate certain areas of the bypass to maximize biological benefits, while keeping water away from
other areas to reduce stranding in isolated ponds. Actions under the BDCP to increase the frequency
of Yolo Bypass inundation would increase the frequency of potential stranding events but also
would increase the production of Sacramento splittail in the bypass. While total stranding losses
may be greater under preliminary proposal conditions than under EBC1 or EBC2, the total number
of splittail would be expected.to.-be greater under the preliminary proposal.

In the Yolo Bypass, Sommer et al. (2005) found these potential losses are offset by the improvement
in rearing conditions. Henning et-al. (2006) also noted the potential for stranding risk as wetlands
desiccate and oxygen concentrations decline, but the seasonal timing of use by juvenile salmonids
may decrease these risks. Sommer etal. (2005) addressed the question of stranding and concluded
the potential improvements in habitat capacity outweighed the potential stranding problems that
may exist in some years.

Delta Regional Ecosystem Restoration Implementation Plan Evaluation of
Stranding

The Delta Regional Ecosystem Restoration Implementation Plan (DRERIP) (2009) evaluation of
Fremont Weir and Yolo Bypass Inundation (previously referred to as Water Operations
Conservation Measure 2), Outcome N3 (Increased stranding of covered species) resulted in the
following summary related to stranding of adults and juveniles of covered fish species (adapted
from DRERIP 2009; note that this summary also includes reference to passage issues, which were
previously described in Section C.7.3 above):
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Sacramento Splittail (Adult and Juvenile)

Connectivity problems can strand splittail (Opperman 2008 pg 27 citing Sommer et al. 2005). The
approach specified for this action includes grading, which may reduce this risk; however, the
specifics are not known.

Magnitude = 1: Densities of splittail are low in isolated ponds in the Yolo Bypass (DWR
unpublished data; Feyrer et al. 2004)

Certainty = 4: Sommer et al (2005) showed that there is relatively little ponded area following
floodplain inundation. Low level of ponding reduces stranding.

Green/White Sturgeon (Adult/Juvenile)

Current Fremont and Sacramento Weirs create stranding and passage problems for white sturgeon
and green sturgeon, (Sommer et al. 2005; Harrell and Sommer 2003). Observations indicate
substantial legal/illegal harvest resulting from blocked passage.

Magnitude = 1: Blocked passage will be minimal behind the modified weir as it will be designed
to improve passage, and grading will limit stranding on the flo odplain for adults.

Certainty = 4: The assumption is that the problem of blocked passage will be resolved by the
modifications to the weir.

Steelhead

Adult passage of white sturgeon, green sturgeon, splittail, steelheéd,ké\i‘nd salmon is likely
constrained in the Yolo Bypass (Harrell and Sommer 2003). Current Fremont and Sacramento Weirs
create stranding problems for white sturgeon and green sturgeon (Sommer et al. 2005); hence,
efforts to improve passage and redesign weirs will reduce stranding (Harrell and Sommer 2003).

Magnitude = 1 (adults), 2 (juveniles): Blocked passage will be minimal behind the modified weir
as it will be designed to improyve passage, and grading will limit stranding on the floodplain for
adults. Juveniles are more susceptible to:stranding; thus, the effect is greater.

Certainty = 4:; Evidence is'good that efficient drainage results in low stranding (Sommer et al.
2005); hence, additional grading should prevent stranding.

Chinook Salmon

Most juvenile €hinook salmon can exit the existing floodplain configuration (Sommer et al. 2005).
Adult passage of salmon is likely constrained in the Yolo Bypass (Harrell and Sommer 2003).
Current Fremont and Sacramento Weirs create stranding problems for salmonids (Sommer et al.
2005); hence efforts to improve passage and redesign weirs will reduce stranding (Harrell and
Sommer 2003). Assumption is that operable gates/ladders would be operable at all times to allow
for year-round passage.

Magnitude = 1 (adults), 2 (juveniles): Stranding is minimal on the Yolo Bypass now. This
proposal will further reduce stranding behind the weir because the new weir design will
improve passage and the floodplain will be graded. There is some possibility of reduced passage
if migrating salmon encounter the modified structure when it is closed or there is insufficient
flow to allow passage.
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Certainty = 4: Evidence is good that efficient drainage results in low stranding (Sommer et al.
2005); hence, additional grading should prevent stranding.

C.6.4.2 Wetland Bench Inundation

The examination of 11 wetland bench sites in the Plan Area demonstrated that the frequency of
inundation (at a water depth of 0.3 feet minimum) of these benches varied between EBC and PP
scenarios (Table C.6.4-2). All sites generally showed a trend of increasing inundation frequency from
ELT to LLT scenarios, indicating increased inundation into the future probably as a result of the
modeled sea level rise. Averaging across all sites, the frequency of inundation was greater under the
PP compared to EBC1 and EBC2 scenarios, ranging from 26% to over 500% more (Table C.6.4-3).
When accounting for climate change differences, there was on average little difference between
PP_ELT and EBC2_ELT, whereas PP_LLT was around 70% greater on average than EBC2_LLT
However, there was variability in the patterns between sites, with some sites having appreciably
lower inundation frequency under PP scenarios relative to EBC, e.g,, Site 18, Sacramento River
upstream of Sutter and Steamboat Sloughs [downstream of north Delta diversions] and Site 14,
Sacramento River downstream of Steamboat Slough; both these sites had inundation frequencies
around 20-30% lower under PP scenarios than under EBC scenarios. This reflects the relatively
high elevations of these sites and the reduced inundation because of the north Delta diversions
under PP.

In contrast, one site in particular(Site 9, Cache Slough at Vallejo Intake) had considerably greater
inundation frequency under the PP_LLT scenario than under any other scenario and drove up the
average difference between PP and EBC scenarios across.all sites. The low elevation of the Cache
Slough site suggests that the modeling is reflecting tidal dampening because of assumed increases in
open water through restoration; high tide elevation would be lower under PP scenarios than EBC
scenarios, but low tide elevation would be higher under PP scenarios than EBC scenarios. The latter
phenomenon would explain the observed pattern at a low-elevation site such as Cache Slough.

PP_ELT scenarios had lower inundation frequency than EBC2_LLT scenarios at three sites (Sites 14,
18, and 34), similar inundation frequency {within 5%) at four sites (Sites 6, 7, 10, and 22), and
greaterinundation frequency at four sites (Sites 3, 4, 5, and 9; note that the difference at 3,4, and 5
was 7% greater under PP). PP_LLT scenarios had lower inundation frequency than EBC2_LLT
scenarios at three sites (Sites 14, 18, and 34), similar inundation frequency at four sites (Sites 3, 4, 5,
and 22}, and greater inundation frequency at four sites (Sites 6, 7, 9, and 10). These results suggest
that there may be large variation among locations and scenarios because of the interaction of change
in elevation, change in flow, location along the river, and tidal muting because of increased habitat
volume in restoration opportunity areas (ROAs) (resulting in higher low tides under the preliminary
proposal).

The average duration of inundation period of wetland habitat benches was quite variable and
ranged from 4 days at Sacramento River downstream of Steamboat Slough (Site 14) under EBC
scenarios to 307 and 342 days under EBC2_LLT and PP_LLT scenarios at Sacramento River at
Freeport (Site 22) (Table C.6.4-4). The differences in inundation period duration between EBC and
PP scenarios were quite variable, with duration under PP_ELT generally being lower than EBC
scenarios and duration under PP_LLT generally being higher than EBC scenarios. Accounting for
climate change effects, average duration under PP_ELT was around 6 days (31%) less than average
duration under EBC2_ELT. Average duration under PP_LLT was 78 days (37%) longer than average
duration under EBC2_LLT.
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Table C.6.4-2. Absolute Frequency (Days) and Relative Frequency (Percent) of Inundation Periods for

Wetland Habitat Benches along the Sacramento River for Model Scenarios

Location Metric EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

Sacramento River at Frequency 2625 2721 3024 4158 2285 3873

FRWA Intake (u/s of Percent 42% 44% 49% 67% 37% 62%

NDD) (Site 34, elev. 3.1 ft) | frequency

Sacramento River at Frequency 4748 4676 5195 6140 5058 6162

Freeport Percent 76% 75% 84% 99% 81% 99%

(Site 22 elev. 1.8 ft) frequency

Sacramento River Frequency 937 930 945 1068 694 737

upstream Sutter and Percent 15% 15% 5% | 17% 11% 12%

Steamboat (d/s of NDD) | frequency ‘

(Site 18, elev. 4 ft) w% ________ L

Steamboat Slough Frequency 1522 1579 | 2103 5506 2038 6136

upstream of Sutter Percent 25% 25% 34% 89% 33% 99%

Confluence (Site 10, elev. |frequency

U e T

Steamboat Slough Frequency 3092 1209 1451 4249 1316 5965

downstream of Sutter Percent 50% 19% 23% 68% 21% 96%

Confluence (Sites 6 and 7, | frequency ;

elev.O9fy s v

Cache Slough at Vallejo Frequency 142 141 259 748 449 4962

Intake (Site 9, elev. 0.9 ft) | Percent 206 20 4% 12% 7% 80%
frequency L o

Sacramento River Frequency 870 851 879 956 643 683

downstream of Steamboat percent | 14% | 14% 14% 15% 10% 11%

Slough (Site 14, elev. 4 ft] | frequency |

Sacramento River |Frequency } 1823 1890 2793 5958 3202 6179

downstream of Georgiana | percent | 29% 30% 45% 96% 52% 100%

Slough (Sites 3,4, and 5, | frequency

elev. 0.9 ft) = 3

FRWA = Freeport Regional Water Authority:

NDD =north Delta diversions

u/s = upstream:

d/s = downstream:

ft = feet.

elev. = elevation.
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Table C.6.4-3. Difference in Frequency (Days) of Inundation of Wetland Habitat Benches between

Model Scenarios

Wetland—Inundated
EBC1 vs. EBC1 vs. EBC2 vs. EBC2 vs. EBC2_ELT | EBC2_LLT
Location COmparison1 PP_ELT PP_LLT PP_ELT PP_LLT vs. PP_ELT | vs. PP_LLT
Sacramento River at FRWA | Difference -340 1248 -436 1152 -739 -285
Intake (u/s of NDD) (Site 34, | percent -13% 48% -16% 38% -18% 7%
elev. 3.1 ft) Difference
Sacramento River at Difference 310 1414 382 1486 -137 22
Freeport Percent 7% 30% 8% | 29% 2% 0%
(Site 22 elev. 1.8 ft) Difference
Sacramento River upstream | Difference -243 -200 236 -193 -251 -331
Sutter and Steamboat (d/s | percent -26% -21% 25% | -20% -24% -31%
of NDD) (Site 18, elev. 4 ft) | Difference
Steamboat Slough upstream | Difference 516 4614 | 459 . 4557 -65 630
of Sutter Confluence (Site Percent 34% 303% | 29% 217% -1% 11%
10, elev. 0.9 ft) Difference L T .
Steamboat Slough Difference 1776 2873 107 4756 -135 1716
downstream of Sutter Percent -57% 93% 99, 328% -3% 40%
Confluence (Sites 6 and 7, Difference
elev. 0.9 ft)
Cache Slough at Vallejo Difference 307 | 4820 | 308 4821 190 4214
Intake (Site 9, elev. 0.9 ft) | percent 216% | 3394% | 218% @ 1861% 25% 563%
Difference ‘
Sacramento River Difference -227 -187 -208 -168 -236 -273
downstream of Steamboat | percent 26% 21% -24% -19% -25% -29%
Slough (Site 14, elev. 4 ft) Difference
Sacramento River  |Difference | 1379 | 4356 1312 4289 409 221
downstream of Georgiana = percent 76% | 239% 69% 154% 7% 4%
Slough (Sites 3,4, and 5, Difference
elev. 0.9 ft}
Mean Difference 925 | 2367.25 211 25875 | -1205 | 739.25
Percent 26% 508% 34% 323% -5% 69%
| Difference

1 A positive value indicates that inundation under the preliminary proposal is predicted to be greater than that under

the respective EBC scenario.

FRWA = Freeport Regional Water Authority.
NDD = north Delta diversions

u/s = upstream.
d/s = downstream.
ft = feet.

elev. = elevation.
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Table C.6.4-4. Duration (Mean and Standard Deviation in Days) of Inundation Periods for Wetland
Habitat Benches along the Sacramento River for Model Scenarios

Location Metric EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

Sacramento River at FRWA | Mean 28.5 30.2 27.7 34.4 24.1 25.3

Intake (u/s of NDD) (Site | Standard 9.1 7.7 9.4 9.4 6.1 8.1

34, elev. 3.1 ft) deviation

Sacramento River at Mean 47.0 48.2 46.8 307.0 35.6 342.3

Freeport Standard 14.8 14.7 17.3 50.5 14.4 40.0

(Site 22 elev. 1.8 ft) deviation

Sacramento River Mean 30.2 25.1 315 254 26.7 24.6

upstream Sutter and Standard 4.2 4.1 42 - 42 3.1 3.5

Steamboat (d/s of NDD} deviation

(Site 18, elev. 4 ft) ,

Steamboat Slough Mean 24.5 21.9 14.7 1330 9.0 1918

upstream of Sutter Standard 5.6 55 = .58 15.0 5.2 22.9

Confluence (Site 10, elev. | deviation

69fy v

Steamboat Slough Mean 17.7 22.0 165 14.9 121 77.5

downstream of Sutter Standard 9.3 47 51 124 46 16.8

Confluence (Sites 6 and 7, | deviation

elev. 0.9 ft) TR .

Cache Slough at Vallejo Mean §9 __________ 8.8 100 6.8 10.4 18.5

Intake (Site 9, elev. 0.9 ft) | Standard 09 | 0.9 11 2.5 1.6 13.0
deviation | |

Sacramento River Mean 37.8 34.0 40.0 27.3 25.7 32.5

downstream of Steamboat | Standard a1 | a1 4.1 41 2.5 3.2

Slough (Site 14, elev. 4 ft} _deviation

Sacramento River TMean | 194 19.5 13.8 79.4 10.2 4414

downstream of Georgiana | Standard | 6.1 62 6.8 18.8 5.9 29.6

Slough (Sites 3, 4, and 5, deviation .|

elev.OOf) | 6 } __________________

All Sites Mean ___§ 6.8 F 6.0 6.7 14.6 5.4 171

FRWA = Ereeport Regional Water Authority.

NDD = north Delta diversions

u/s = upstream.

d/s = downstream.

ft = feet.

elev. = elevation.
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Table C.6.4-5. Difference (in Days) and Percent Differences in Duration of Inundation Periods for
Wetland Habitat Benches under Different DSM2 Model Scenarios over a 14-Year Simulation Period

Wetland-Inundated
EBC2_ELT | EBC2_LLT
EBClvs. EBClvs. EBC2vs. EBC2vs. vS. Vs,
Location Comparison’ | PP_ELT | PP_LLT | PP_ELT | PP_LLT | PP_ELT | PP_LLT
Sacramento River at FRWA Intake | Difference -4.48 -3.22 -6.18 -4.92 -3.69 -9.05
(u/s of NDD) (Site 34, elev. 3.1ft) | percent -16% -11% -26% -19% -15% -36%
Difference 5
Sacramento River at Freeport Difference -11.39 295.32 -12.59 294.13 -11.18 35.33
(Site 22 elev. 1.8 ft) Percent -24% | 628% | -35% 86% -319% 10%
Difference
Sacramento River upstream Sutter |Difference -3.53 5.66 1.56 -0.57 -4.81 -0.86
and Steamboat (d/s of NDD) (Site | percent 12% | -19% | 6% 2% -18% -4%
18, elev. 4 ft) Difference L
Steamboat Slough upstream of Difference -15.53 1 167.20 -12.91 169.82 -5.69 158.78
Sutter Confluence (Site 10, elev. | percent -63% | 681% | -143% | 89% | -63% | 83%
0.9 ft) Difference = L .
Steamboat Slough downstream of | Difference -5.60 59.80 -0.91 55.49 -4.42 62.56
Sutter Confluence (Sites 6and 7, | percent -329% | 338% | -82% 72% | 37% | 81%
elev. 0.9 ft) Difference |
Cache Slough at Vallejo Intake (Site | Difference 1.57 964 | 163 9.70 0.48 11.71
9, elev. 0.9 ft) Percent | 18% | 109% | 16% 52% 5% 63%
Difference | o
Sacramento River downstream of . Difference -12.11 =5.30 -8.32 -1.52 -14.23 5.21
Steamboat Slough (Site 14, elev. 4 | percent 320 | -14% | -32% -5% -55% 16%
v Difference
Sacramento River downéfream of |Difference -9.16 421.96 -9.25 421.87 -3.60 361.92
Georgiana Slough (Sites 3,4, and 5, | Percent -47% | 2176% | -90% 96% -35% | 82%
elev. 0.9 ft) - - Qifference s
Mean | Difference E -7.53 117.47 -7.00 118.00 -5.89 78.20
Percent -26% | 486% | -48% 46% -319% 37%
Difference
FRWA = Freeport Regional Water Authority.
NDD = north Delta diversions
u/s = upstream.
d/s = downstream.
ft = feet.
elev. = elevation.
c.6.4.3 Water Temperature
C.6.4.3.1 Steelhead—Juvenile

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in juvenile rearing temperatures for steelhead in the Cache Slough subregion (Table C.6.4-6). The
average number of optimal days was 193-194 days under EBC1 and EBC2 and 182-185 days under
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EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of supraoptimal days was 127
under EBC1 and EBC2, 143-145 under PP_ELT and EBC2_ELT, and 161-162 under PP_LLT and
EBC2_LLT. There were no lethal days under any scenario.

EBC scenarios and PP scenarios in juvenile rearing temperatures for steelhead in the East Delta
subregion (Table C.6.4-7) differed little, when accounting for climate change. The average number of
optimal days was 190-191 days under EBC1andEBC2 and 186-187 days under EBC2_ELT,
EBC2_LLT, and 184-185 under PP_LLT, and PP_ELT, respectively. The average number of
supraoptimal days was 136 for EBC1 and EBC2, 149 days under EBC2_ELT and PP_ELT, and 165-
166 under EBC2_LLT and PP_LLT. There was one lethal days for EBC2_ELT in 1988, but the average
number of lethal days was zero.

EBC scenarios and PP scenarios in juvenile rearing temperatures for steelhead in the North Delta
subregion (Table C.6.4-8) were similar, considering climate change effects.on water temperature.
The average number of optimal water temperature days was 173 for EBC1 and EBC2, and between
169 and 184 days for all other scenarios (EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT). Supraoptimal
water temperatures were reached on 133 days under EBC1 and EBC2, and ranged from 143-157
days under EBC2_ELT, EBC2_LLT, and from 143-158 under PP:ELT, and PP_LLT. A total of 17 days
with lethal temperatures occurred during the modeling period and:on average, lethal water
temperatures were reached on 1 day under the EBC2_LLT scenario.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in juvenile rearing temperatures for steelhead in the SanJoaquin Portion of the South
Delta subregion (Table C.6.4-9). Optimal water temperatures occurréd on 191-192 days under the
EBC1 and EBC2 scenarios. Under all other scenarios, the number of days with optimal water
temperatures ranged from 186-192. Supraoptimal temperatures were reached on average for 137
and 136 days under EBC1 and EBC2, respectively. Under all other scenarios, this number ranged
from 150-156 days..There were no lethal temperature days under any scenario.

[South Delta subregion text, Table €.6.4-10]

In the Suisun Bay subregion, juivenile rearing temperatures for steelhead were similar among
scenarios (Table C.6:4-11) after accounting for changing climate. Optimal water temperatures were
reached on averageon 188 days under EBC1 and 179-181 days for all other scenarios. EBC1 and
EBC2 averaged 135 and 134 days of supraoptimal days, respectively, while the number of days for
EBC_ELT, EBC1_LLT, PP_ELT and PP_LLT varied from 147 to 158 days. There were no lethal
temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for juvenile steelhead were
minor, after climate change was taken into consideration (Table C.6.4-12). Optimal temperatures
occurred on average on 191 days under EBC1 and EBC2, and on 180-182 days under EBC2_ELT,
EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions occurred on 128 days
under EBC1 and EBC2Z, and on 147 to 161 days under all other scenarios (i.e., EBC2_ELT, EBC2_LLT,
PP_ELT, and PP_LLT). Lethal temperatures did not occur under any scenario.

Water temperatures in the West Delta for rearing steelhead juveniles were generally similar among
the different scenarios (considering climate change) (Table C.6.4-13). Under EBC1 and EBC2,
optimal water temperatures occurred on 189 days per year, on average. Under EBC2_ELT and
EBC2_LLT, optimal temperature conditions occurred on 180-185 days per year, and on 182 to 185
days under PP_ELT and PP_LLT. Supraoptimal temperatures occurred on 129 days under EBC1 and

Bay Delta Conservation Plan C.6.4-13 October 2011
Working Draft T ICF 00610.10

ED_000733_DD_NSF_00045993-00015



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

EBC2, and on 147 to 162 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. There were no
lethal temperature days under any scenario.
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Table C.6.4-6. Number of Days Within Temperature Requirements for Steelhead Juvenile Rearing in the Cache Slough Subregion, Based on
DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2[EBC2_ELTEBC2_LLT| PP_ELT| PP_LLT
Suboptimal ' Optimal
1976 40 40 35 15 35 16 201 201 188 189 188 188
1977 60 60 49 30 48 35 ‘ 192 179 176 181 172
1978 4 5 0 0 2 0 232 209 188 211 196
1979 52 51 46 25 62 38 162 . 161 173 146 163
1980 35 32 24 3 40 10 211 218 206 204 201
1981 42 41 30 4 32 4 183] 179 208 180 207
1982 42 42 26 3 43 17 211 215 223 199 205
1983 48 48 34 17 38 19 187 183 198 182 196
1984 35 35 57 4 581 . 10 193 170 192 168 186
1985 61 61 27 55 25| 56l 193 203 153 209 153
1986 36 36 42 21 45 21 214 160 193 159 195
1987 48 48 40 28 41 - i 179 180 160 183 163
1988 47 45 34 37 " 186 188 177 178 178 180
1989 63 63 53 .55 179 179 159 156 162 157
1990 59 60 40 48 182 181 184 171 178 165
1991 42 43 31 30 196 195 188 195 189 195
AVE: 45 44 36 8. . 40 ) 193 194 185 185 182 183
_.-Supraoptimal o Lethal

1976 125 125) 143 162 0 0 0 0 0 0
1977 115 113 158 0 0 0 0 0 0
1978 128 128 169 0 0 0 0 0 0
1979 152 152 164 0 0 0 0 0 0
1980 122 123 155 0 0 0 0 0 0
1981 141 141 154 0 0 0 0 0 0
1982 112 112 143 0 0 0 0 0 0
1983 130 130 150 0 0 0 0 0 0
1984 137 138 170 0 0 0 0 0 0
1985 112 111 156 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-15 Ocltct?:bozrzggﬁ
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 115 115 163 151 161 149 0 0 0 0 0 0
1987 139 138 145 177 141 175 0 0 0 0 0 0
1988 133 133 155 173 151 171 0 ) 0 0 0 0
1989 123 123 153 181 148 182 S0 0 0 0 0 0
1990 124 124 141 172 139 174 0 - 0 0 0 0 0
1991 127 127 146 145 146 145 0 -0 0 0 0 0
AVE: 127 127 145 162 143 161 -0 0 0 0 0 0

Table C.6.4-7. Number of Days Within Temperature Requirements for Stéélhead Juvenk"de Rearing in the East b‘élta Subregion, Based on
DSM2-QUAL Modeling L i

EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT L_BP__LLT | EBC1 EBC2 |[EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT
Suboptimal f L Optimal

1976 39 39 30 5 32 6h “189] . 190 185 199 185 198
1977 59 53 45 13 46| 25 180 188 175 190 176 180
1978 4 4 0 0 0 0] o 219 220 205 194 204 185
1979 46 45 41 220 25| — 165 165 179 163 173
1980 31 30 32 9/ 5 199 200 204 192 211 195
1981 42 42 30 4 ) 181 181 181 202 182 204
1982 45 47 29 8 6] 200 198 195 204 201 207
1983 38 38 Tg =rr 193 195 197 202 200 200
1984 41 41 9 £ 184 185 175 185 170 186
1985 59 590 51 181 181 190 172 195 155
1986 24 17 213 213 185 189 163 193
1987 47 24 171 172 182 162 178 158
1988 20 12 210 209 204 186 193 180
1989 50 24 175 174 174 168 165 158
1990 46 19 187 186 177 174 192 169
1991 33 23 198 198 185 194 186 195
AVE: 39 16 190 191 186 187 185 184
s\';\griiie’:;a;zgservatlon Plan C.6.4-16 ch:bozrzggﬁ
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Table C.6.4-8. Number of Days Within Tempefétu
DSM2-QUAL Modeling

EBC1 EBC2 |EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Supraoptimal Lethal

1976 138 137 151 162 149 162 o] 0 0 0 0 0
1977 126 124 145 162 143 160 ol o 0 0 0 0
1978 142 141 160 171 161 180 S 0 0 0 0 0
1979 155 155 159 164 159 167 ol 0 0 0 0 0
1980 136 136 130 165 128 166 ) 0 0 0 0 0
1981 142 142 154 159 157 157 0 0 0 0 0 0
1982 120 120 141 153 139 152| o 0 0| 0 0 0 0
1983 134 132 153 154 149 155 ¢ 0 JE 0 0 0
1984 141 140 136 172 141 175 0 0 o 0 0 0
1985 125 125 150 160 146 159 0 0 0 0 0 0
1986 128 129 157 156 169|155 0 0 0 0 0 0
1987 147 146 147 183 148] 183 0 0 0 0 0 0
1988 136 137 148 172 152] 174 g 0 0 1 0 0
1989 140 139 153 180 155 183 ) 0 0 0 0 0
1990 132 132 149 175 145 177 . 0 0 0 0 0 0
1991 134 135 151 151, - 148 147 0 0 0 0 0 0
AVE: 136 136 149 . 165 = 149 166 0 0 0 0 0 0

re Requirémgnts for Steelhead Juvenile Rearing in the North Delta Subregion, Based on

EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT

EBC1 EBC1 EBC2 ; EBC2_ELT 1 EBC2_LLT| PP_ELT PP_LLT
=B Suboptimal : Optimal

1976 61 59 36 115} 34 14 174 176 182 194 185 193
1977 63 63 23§~ 51 29 179 177 181 188 181 182
1978 51 50 7 39 6 178 176 175 196 173 196
1979 70 67 34@ 62 34 149 150 151 168 150 170
1980 53 53 ] 52 22 183 182 188 191 191 192
1981 48 48 52 13 181 181 166 201 166 201
1982 58 58 50 24 191 191 180 192 177 190
1983 62 62 52 22 164 165 162 190 162 190
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1984 57 57 59 17 58 17 170 169 175 188 174 186
1985 68 67 63 42 64 45 - 159 174 159 171
1986 57 56 49 23 50 25 172 190 165 190
1987 67 67 51 30 53 28 173 165 170 167
1988 55 55 45 19 47 19 178 189 175 189
1989 63 63 63 28 61 29 : 154 168 154 164
1990 66 66 64 29 65 30 172|172 153 163 153 163
1991 60 60 49 24 48 22] 164 165 174 190 176 194
AVE: 60 59 52 23 52 241 ¢ 173 173 170 184 169 184

Supraoptimal R i Lethal

1976 131 131 148 157 147 159 LT 0 0 0 0 0
1977 123 125 133 154 133] .. 154 £ W 0 0 0 0 0
1978 136 139 153 162 153 163 0 0 0 0 0
1979 146 148 152 163 153 1610 0 0 0 0 0
1980 130 131 125 150 123) 152 0 0 0 2 0 0
1981 136 136 146 151 147 151 0 0 0 1 0 0
1982 116 116 135 150 138 151 0 0 0 0 0 0
1983 139 138 151 . 153 = 151 153 0 0 0 0 0 0
1984 139 140 132, 159 134 160 0 0 0 2 0 3
1985 123 123 143 148 142 148 0 0 0 1 0 1
1986 119 122 144 152 150 150 0 0 0 0 0 0
1987 143 141 170 0 0 0 0 0 0
1988 132 157 0 0 0 4 0 1
1989 144 172 0 0 0 0 0 0
1990 127 172 0 0 0 0 0 0
1991 141 149 0 0 0 1 0 0
AVE: 133 158 0 0 0 1 0 0
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Table C.6.4-9. Number of Days Within Temperature Requirements for Steelhead Juvenile Rearing in the San Joaquin River Portion of the
South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2 EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal G TR Optimal
1976 37 38 37 15 35 12 1891 191 184 195 184 196
1977 53 53 45 27 45 27 . 189 189 181 188 181 187
1978 0 1 0 0 0 0 Co222) 222 208 209 210 210
1979 44 44 40 32 38 29 gy 169 169 | 166 167 168 170
1980 24 24 18 8 16 8| o 204 2060 216 213 216 212
1981 38 38 22 2 20 N N 180 180 190 210 192 211
1982 25 25 17 14 15 12| 216 216 . 206 216 208 217
1983 31 31 20 19 25 20 192 192 193 183 185 188
1984 24 24 50 8 48 o 198 170 191 170 189
1985 59 59 27 49 27 180 187 178 192 174
1986 27 26 30 15 30 205 173 203 173 199
1987 45 45 36 27 35 167 182 171 183 173
1988 40 40 25 14 25 193 186 201 189 195
1989 55 56 46 26 . 46 176 159 171 158 169
1990 46 47 30, -~ 19| 30 193 189 184 189 179
1991 41 40 32 31 196 186 194 187 191
AVE: 37 37 30 1 .29 ‘ 192 186 192 187 191
Supraoptimal . oo Lethal

1976 140 137 145] 156 147 158 0 0 0 0 0 0
1977 123 123 139 T 151 0 0 0 0 0 0
1978 143 142 157 155 0 0 0 0 0 0
1979 152 152 166 0 0 0 0 0 0
1980 138 136 146 0 0 0 0 0 0
1981 147 147 5 154 0 0 0 0 0 0
1982 124 124 142 . 135 136 0 0 0 0 0 0
1983 142 142 ' 157 0 0 0 0 0 0
1984 144 144 169 0 0 0 0 0 0
1985 127 126 141 0 0 0 0 0 0
1986 135 134 162 147 151 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-19 Ocltct?:bo(;rzggﬁ
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 155 153 147 167 147 170 0 0 0 0 0 0
1988 136 133 155 151 152 159 0 . 0 0 0 0 0
1989 133 133 160 168 161 169 0 -0 0 0 0 0
1990 125 125 146 162 146 167 gfj 0 0 0 0 0
1991 129 129 147 148 147 150 0 0 0 0 0 0
AVE: 137 136 150 155 150 156 0 0 0 0 0 0

Table C.6.4-10. Number of Days Within Temperature Requirements for S
DSM2-QUAL Modeling

teeihead Juvenile Rearing in fhe South Delta Subregion, Based on

EBC1|  EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT - 7~L_4 EBC1  EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal - 5 Optimal
1976 38 38 36 5 350 92 192 180 198 180 202
1977 52 52 44 16 44 182, 182 173 188 173 189
1978 0 0 0 0 0 229 205 204 202 204
1979 51 49 36 25 35 ; 160 170 171 170 172
1980 22 22 8 4l 10 6! 216 216 230 208 228 207
1981 38 38 15 o] 11 0 180 181 190 206 195 208
1982 19 20 7 0 5 0 229 228 226 230 227 230
1983 30 31 12 15 18 16| 200 198 201 192 193 193
1984 23 24 54 P - - 196 195 160 195 171 187
1985 60 60 25, 51, 25 185 187 200 156 200 156
1986 27 5 33 212 212 157 200 161 199
1987 46 a3k 168 169 180 170 183 173
1988 36 31 196 196 173 174 172 170
1989 58 39 174 174 152 157 153 161
1990 46 25 192 192 193 169 192 172
1991 36 29 23 203 203 178 187 180 186
AVE: 36 , 26 15 195 195 186 188 186 188
Supraoptmﬁai‘ i Lethal

1976 136 136 150] = 163 151 162 0 0 0 0 0 0
1977 131 131 148 161 148 159 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1978 137 136 160 161 163 161 0 0 0 0 0 0
1979 155 156 159 169 160 169 0 0 0 0 0 0
1980 128 128 128 154 128 153 00 N 0 0 0 0
1981 147 146 160 159 159 157 0. 0 0 0 0 0
1982 117 117 132 135 133 135 o 0 0 0 0 0
1983 135 136 152 158 154 156 0 0 0 0 0 0
1984 147 147 152 168 146 169 0 C 0. 0 0 0 0
1985 120 118 140 158 140 158] 0 i 0 0 0 0
1986 126 126 173 149 171 150 | 0 0 0 0 0 0
1987 151 150 149 178 149 178 .0 0 0 0 0 0
1988 134 134 162 180 163 184 0 0 0 0 0 0
1989 133 132 174 181 173 180 0 0 0 0 0 0
1990 127 127 147 176 1487 174 0 0 0 0 0 0
1991 126 126 157 155 156, 156 7 0 0 0 0 0
AVE: 134 134 153 163 153 = 163 0 0 0 0 0

Table C.6.4-11. Number of Days Within Temperéture Requirements for Steelhead Juvenile Rearing in the Suisun Bay Subregion, Based on
DSM2-QUAL Modeling L -

EBC1 EBC2|EBC2_ELT|EBC2 LLT| PP_ELT| PP_LLT| EBC1| EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal T Optimal

1976 37 L4220 220 41 21 194 196 175 185 176 186
1977 49 ‘ S50 43 186 186 178 174 179 174
1978 10 = 0 215 215 205 203 207 203
1979 55 510 41 156 156 159 158 157 157
1980 36 33 17 203 203 206 191 203 190
1981 38 23 13 183 181 190 194 191 197
1982 51 41 22 195 197 197 193 196 193
1983 47 33 24 183 183 178 185 179 187
1984 38 57 16 183 185 167 183 166 185
1985 60 35 58 176 176 183 159 184 158
1986 35 37 31 207 207 166 188 164 190
s\';\griiie’:;a;zgservatlon Plan C6.4-21 ch:bozrzggﬁ

ED_000733_DD_NSF_00045993-00023



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT| EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 42 43 35 38 35 35 177 177 185 158 186 159
1988 43 44 36 23 37 24 183) 182 178 184 178 183
1989 50 54 45 46 45 46 178, 176 165 150 164 150
1990 55 55 41 36 39 34 186 186 182 168 185 168
1991 44 43 30 27 31 28 - 195 195 185 185 184 184
AVE: 43 44 37 29 37 28 | 188|188 181 179 181 179

Supraoptimal i E Lethal

1976 135 135 149 159 149 159 0 0 0 0 0 0
1977 130 130 137 148 136 148 0 R 0 0 0
1978 140 140 157 162 157 162 0 o] 7 0 0 0 0
1979 154 153 157 167 157 167 0 0 0 0 0 0
1980 127 126 127 159 130 159 0 0 0 0 0 0
1981 144 145 151 155 151 0 0 0 0 0 0
1982 119 117 128 128 150 0 0 0 0 0
1983 135 135 153 153 154 0 0 0 0 0 0
1984 145 144 142 143 165 0 0 0 0 0 0
1985 129 129 147 - 146 149 0 0 0 0 0 0
1986 123 122 163 164 144 0 0 0 0 0 0
1987 146 145 145, 144 171] 0 0 0 0 0 0
1988 140 140 152 151 0 0 0 0 0 0
1989 137 135 155 - 156 0 0 0 0 0 0
1990 124 124 o 142 141 0 0 0 0 0 0
1991 126 1270 150 150 0 0 0 0 0 0
AVE: 135 132 147 147 | 0 0 0 0 0 0

Table C.6.4-12. Number of Days Within Temperatufé Requirements for Steelhead Juvenile Rearing in the Suisun Marsh Subregion, Based on
DSM2-QUAL Modeling ) .

EBC1 EBC2 |EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT

Suboptimal Optimal
1976 40 40 38 16 37 20 197 196 180 188 182 185
1977 53 52 48 39 49 41 189 191 178 168 176 168
Bay Delta Conservation Plan October 2011
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1978 1 1 0 0 0 0 235 239 210 189 211 191
1979 62 63 60 37 149 147 160 149 158
1980 40 40 29 5 206 215 207 215 197
1981 40 40 22 4 181 186 204 185 194
1982 47 47 41 24 206 201 196 204 196
1983 64 65 35 29 170 184 191 185 190
1984 38 38 60 1 189 164 184 166 187
1985 63 62 28 55 195 - 199 153 201 155
1986 37 36 38 21 215 159 199 156 199
1987 49 49 39 30 175 180 162 181 162
1988 45 44 34 20 187 176 173 175 176
1989 60 59 51 36 183 151 149 149 150
1990 60 60 39 24 179 185 172 189 172
1991 47 43 31 25 197 186 191 186 193
AVE: 47 46 37 24 191 181 180 182 180

Supraoptimal . Lethal

1976 129 130 148 162 161 ] 0 0 0 0 0 0
1977 123 122 139 . 158 156 | 0 0 0 0 0 0
1978 129 125 155/ 176 174 0 0 0 0 0 0
1979 152 153 158 168 167 0 0 0 0 0 0
1980 120 120 122 - 156 0 0 0 0 0 0
1981 144 155 0 0 0 0 0 0
1982 110 145 0 0 0 0 0 0
1983 130 146 0 0 0 0 0 0
1984 140 171 0 0 0 0 0 0
1985 110 153 0 0 0 0 0 0
1986 115 143 0 0 0 0 0 0
1987 141 172 0 0 0 0 0 0
1988 134 168 0 0 0 0 0 0
1989 121 174 0 0 0 0 0 0
1990 126 167 0 0 0 0 0 0
1991 125 145 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-23 Ocltct?:bozrzggﬁ
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
AVE: 128 128 147 161 147 160 0 0 0 0 0 0

Table C.6.4-13. Number of Days Within Temperature Requirements for Steelhead Juvenile Rearing in the West Delta Subregion, Based on
DSM2-QUAL Modeling =

T

EBC1| EBC2 EBCZ_ELT% EBC2_LLT| PP_ELT| PP_LLT in ;‘EBCIq ‘ ~::EBC2 EBC2_ELT | EBC2_LLT, PP_ELT  PP_LLT
Suboptimal b . Optima
1976 41 41 34 14 32 14 . 195 181 195 183 196
1977 54 53 48 24 47 340 187, 176 184 179 173
1978 9 9 0 0 0 0 223 206 196 208 198
1979 60 61 58 26 56 152 150 171 151 170
1980 39 39 34 6 31 . 202 210 207 215 211
1981 43 44 24 0 20 175 184 206 188 207
1982 53 53 44 15 38 199 195 207 202 214
1983 48 48 34 17 33 - 188 181 191 184 196
1984 42 42 57 5 57 .5 S k%~ 186 168 199 166 186
1985 62 62 35 531 . 32 534;5 i 188 190 165 194 162
1986 35 35 38 ;;k19 37 Zii‘ 214 159 191 161 192
1987 48 49 37 ﬁ}k 29 36 29 172 186 155 187 158
1988 51 34 14 34 15 186 186 180 177 180 175
1989 58 54 Ly - | 185 185 155 153 156 155
1990 65 A2 176 175 178 177 182 177
1991 48 o 31 196 202 176 180 178 183
AVE: 47 0;36;. 19 189 189 180 185 182 185
o Lethal

1976 130 130 f_E 151 156 0 0 0 0 0 0
1977 127 125 . 139 158 0 0 0 0 0 0
1978 133 133 157 167 0 0 0 0 0 0
1979 152 152 158 167 0 0 0 0 0 0
1980 124 125 120 151 0 0 0 0 0 0
1981 145 146 157 158 0 0 0 0 0 0
1982 113 113 126 143 125 140 0 0 0 0 0 0
Bay Delta Conservation Plan October 2011
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1983 129 129 150 157 148 153 0 0 0 0 0 0
1984 137 138 141 162 143 175 o o 0 0 0 0
1985 115 115 140 147 139 150 6l 0 0 0 0 0
1986 116 116 168 155 167 152 0 0 0 0 0 0
1987 143 144 142 181 142 178 0 0 0 0 0
1988 129 129 152 175 152 176 0 0 0 0 0
1989 122 122 156 182 156 181 0 0 0 0 0
1990 124 124 143 170 141 169 o o0 0 0 0
1991 121 121 158 160 156 157 Ik 0 0 0
AVE: 129 129 148 162 147 162 0 0 0 0 0
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C.6.4.3.2 Steelhead—Smoltification

Water temperatures for steelhead smoltification in the Cache Slough subregion differed little among
scenarios, considering climate change effects (Table C.6.4-14). Optimal temperatures occurred
during 163 and 162 days under EBC1 and EBC2, averaged 120 and 147 days under EBC2_LLT and
EBC2_ELT, and 148 and 123 days under PP_ELT and PP_LLT, respectively. Supraoptimal water
temperature conditions averaged 200-201 days under EBC1 and EBC2, and 216-237 days under
EBC2_ELT and EBC2_LLT, and 215 and 235 days under PP_ELT and PP_LLT, respectively. Overall,
model runs from 1976 to 1991 resulted in a total of 271 days with lethal water temperatures in
Cache Slough. Annually, no lethal temperatures occurred under EBC1l and EBC2, but EBC2-ELT
andEBC2_LLT and PP-ELT and PP_LLT averaged one to 7 days where water temperatures reached
lethal levels.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in rearing temperatures for steelhead smolts in the East Delta subregion (Table C.6.4-15).
Optimal water temperatures occurred on average on 160 days under both EBC scenarios, and on
148 and 122 days under EBC2_ELT and EBC2_LLT, respectively. The number of optimal days was
slightly lower for both PP scenarios, 146 for PP_ELT and 120 days for PP_LLT. Supraoptimal
temperature regimes were more frequent than optimal, but again the difference among scenarios
was small. Supraoptimal temperatures for steelhead smolts occurred on 204 days for EBC1 and
EBC2Z, and on 217 to 237 days for all other scenarios (EBC2-ELT, EBC2_LLT, PP_ELT, and PP_LLT).
No lethal conditions occurred under EBC1, EBC2, and EBC2_ELT, but the average number of days
with lethal temperatures for steelhead smolts was 13 under EBC2_LLT. In comparison, the average
number of days with lethal temperatures was lower for PP_ELT (1) and under PP_LLT (9).

In the North Delta, water temperature regimes were similar across the scenarios for steelhead
smolts, but minor differences occurred due to climate change (Table C.6.4-16). The average
frequency of optimal temperature days for smolts were 166 (under EBC1 and EBC2), 159 and 133
days (under EBC2_ELT and EBCZ_LLT)and 159 and 134 days (under PP_ELT and PP_LLT).
Supraoptimal temperature patterns were similar: 198 days for EBC1 and EBC2, 204 and 211 days
under EBC2 ELT and EBC2_LTT, and 204 and 214 days under PP_ELT and PP_LLT, respectively. The
number of lethal temperature during the entire time period (1976 to 1991) was 642 days, and
annual averages were () under EBC1T and EBC2, 1 and 21 days under EBC2_ELT and EBC2_LLT, and 1
and 18 days under PP_ELT and PP_LLT, respectively.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in smoltrearing temperatures for steelhead in the San Joaquin Portion of the South Delta
subregion (Table C.6:4-17). The average number of optimal days was 152 days under EBClandEBC2
and 139-129 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of
supraoptimal days was 212 under EBC1 and EBC2, 223-232 under EBC2_ELT and EBC2_LLT, and
223-235under PP_ELT and PP_LLT. Lethal water temperatures for smolts occurred on average on
2-3 days under EBC2-ELT, EBC2_LLT, PP_ELT and PP_LLT, but no lethal temperature days occurred
under EBC1 and EBC2.

[South Delta subregion text, Table C.6.4-18]

There was little difference between EBC scenarios and PP scenarios in water temperatures for
steelhead smolts in the Suisun Bay subregion (Table C.6.4-19) after accounting for climate change.
The average number of optimal days was 155 days under EBCland EBC2, 143-134 days under
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EBC2_ELTand EBC2_LLT, respectively, and 143-133 days under PP_ELT and PP_LLT, respectively.
The average number of supraoptimal days was 210 under EBC1 and EBC2. Under EBC2_ELT and
PP_ELT, the average number of supraoptimal temperature days was 222-223. Supraoptimal days
numbered 230-231 under EBC2_LLT and PP_LLT. There was on average 1 lethal day under the
EBC_LLT and the PP_LLT scenarios.

In Suisun Marsh, the temperature regimes for steelhead smolts differed little between project and
EBC2 scenarios (Table C.6.4-20) after the effects of climate change were accounted for. The average
number of optimal temperature days in Suisun Marsh was 161 and 160 days under the EBC1 and
EBC2 scenarios, respectively. The number of optimal days ranged from 123-143 for all other
scenarios. Supraoptimal conditions occurred on an average o 204 days under EBC1 and EBC2
scenarios. Under EBC2_ELT and EBC2_LLT, supraoptimal temperature conditions occurred on 220
and 238 days, and on 220 and 235 days under PP_ELT and PP_LLT. The average number of days
with lethal temperatures was zero for EBC1 and EBC2, and increased to-2 and 5 under the
EBC2_ELTandPP_ELT and the EBC2_LLTandPP_LLT scenarios, respectively.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in smolt rearing temperatures for steelhead in the West Delta subregion (Table C.6.4-21).
Optimal water temperatures occurred on average on 162 and 163 days underEBC1 and EBC2
scenarios, respectively, and on 146 and 123 days, respectively under EBC2_ELT and EBC2_LLT. The
number of optimal days was slightly lower for PP_ELT and PP_LLT scenarios: was 145 and 121 days,
respectively. Supraoptimal temp eratures for steelhead smolts occurred on 203 days for EBC1 and
EBC2, and on 219 to 240 days for all other.scenarios (EBC2-ELT, EBEZ_LLT, PP_ELT, and PP_LLT).
No lethal conditions occurred under EBC1, EBC2, and EBC2_ELT, but the number of days with lethal
temperatures for steelhead smolts was 5 under EBC2 LLT. In comparison, the average number of
days with lethal temperatures was 1 for PP_ELT and 4 under PP. LLT.
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Table C.6.4-14. Number of Days Within Temperature Requirements for Steelhead Smoiltification in the Cache Slough Subregion, Based on

DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1  EBC2 EBC2 ELT EBC2 LLT| PP_ELT| PP_LLT
Suboptimal ) Optimal
1976 0 0 0 0 0 0 S 164 163 162 143 165 142
1977 0 0 0 0 0 0 72 a7 135 117 136 120
1978 0 0 0 0 0 0 157 152 106 152 116
1979 5 6 0 0 0 0 1731 121 158 122
1980 0 0 0 0 0 0 168 125 173 130
1981 0 0 0 0 0 0 181 119 165 121
1982 0 0 0 0 0 0 189 140 169 139
1983 0 0 0 0 0 . 0 187 151 133 156 147
1984 0 0 0 0 0 0 140 159 111 160 111
1985 4 5 2 0 6 . 0 161 133 140 133 138
1986 0 0 0 0 0 0 147 129 106 128 115
1987 0 0 0 0 0 .0 136 132 107 133 107
1988 0 0 0 0 0 ol 159 126 108 129 108
1989 4 6 0 o 6 0 159 133 113 131 115
1990 0 0 0 0 0 0 159 140 118 139 118
1991 17 17 5] 3 16 4 147 136 117 136 119
AVE: 2 2 1 - 0| 162 147 120 148 123
_ Supraoptimal o Lethal

1976 202 203 ¢ 201 222 0 0 0 3 0 2
1977 193 193 229 ... 242 0 0 0 3 0 3
1978 207 208 213 232 0 0 0 18 0 17
1979 185 186 207 238 0 0 0 8 0 5
1980 198 198 193 228 0 0 0 9 0 8
1981 184 184 199 241 0 0 0 3 1 3
1982 176 176 196 226 0 0 0 0 0 0
1983 180 178 204 218 0 0 4 0 5 0
1984 224 224 204 231 2 2 1 25 2 24
1985 198 199 226 213 0 0 0 12 0 14
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 218 218 236 259 237 250 0 0 0 0 0 0
1987 229 229 233 258 230 258 0 0 0 0 2 0
1988 207 207 231 240 226 240 ol 0 9 18 11 18
1989 200 200 232 248 228 246 0 0 0 4 0 4
1990 205 206 225 231 226 232 0 0 0 16 0 15
1991 201 201 214 245 213 242 0 0 0 0 0 0
AVE: 200 201 216 237 215 235 0 - 1 7 1 7

Table C.6.4-15. Number of Days Within Temperature Requirements for Siég!

QUAL Modeling

head Smoltification in the Eé‘ét Delta Subregion, Based on DSM2-

" . EBC1

3

EBC1 EBC2 EBC2_ELT| EBC2_LLT  PP_ELT| . PP_LLT EBC2 |EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal o : . Optimal
1976 0 0 0 0 o] @ 169 167 160 143 162 139
1977 0 0 0 0 ol 161 159 136 116 134 112
1978 0 0 0 0 0 . 158 157 148 112 146 104
1979 0 0 o 0 ol 169 169 164 119 159 117
1980 0 0 0 0 0 162 162 164 129 167 127
1981 0 0 0 0 0 172 172 157 123 160 117
1982 0 0 0 0 ol 173 173 159 137 160 139
1983 0 0 No a0 0. 177 177 150 141 157 143
1984 0 0 0. . 0 0 149 149 151 118 158 112
1985 0 0 0 0 0 161 163 156 131 146 134
1986 0 0 -0 S0k 0 154 155 140 115 131 114
1987 0 "o L0 0o 0 139 139 133 106 129 104
1988 0 0 0 0 0 146 147 130 111 126 106
1989 0 0 0 0 0 161 160 140 116 134 114
1990 0 0 0 0 0 157 158 139 125 131 121
1991 10 9 0 13 0 155 158 138 116 133 117
AVE: 1 1 115 7o 1 0 160 160 148 122 146 120
Supraoptimal Lethal

1976 197 199 200 212 202 222 0 0] 6 11 2 5
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 204 206 229 245 231 249 0 0 0 4 0 4
1978 207 208 217 228 219 238 0 0 0 25 0 23
1979 196 196 201 231 206 242 o 0 0 15 0 6
1980 204 204 202 224 199 230 r 0 0 13 0 9
1981 193 193 208 238 205 246 s 0 0 4 0 2
1982 192 192 206 221 205 226 .- 0 0 7 0 0
1983 188 188 215 218 208 220 o S0 0 6 0 2
1984 217 217 215 220 208 224 0 0 0 28 0 30
1985 204 202 209 214 219 216 0 0 w0 20 0 15
1986 211 210 225 244 234 251 0 0 0 6 0 0
1987 226 226 232 250 236 261 ! 0 0 0 9 0 0
1988 220 219 236 233 233 241 O 0 0 0 22 7 19
1989 204 205 225 236 231 247 .0 0 0 13 0 4
1990 208 207 226 214 234 225 . 0 0 26 0 19
1991 200 198 218 245 219| 248 0 0 4 0 0
AVE: 204 204 217 230 218 237] o 0 0 13 1 9
Table C.6.4-16. Number of Days Within Température Requirements for‘Steelhead Smoltification in the North Delta Subregion, Based on
DSM2-QUAL Modeling - 9 D
EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP EL EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
.. Suboptimal . S Optimal
1976 0 o o0 0 177 175 165 145 166 145
1977 0 0 L2k 0 164 166 150 127 147 128
1978 0 o) 0 0 169 170 156 134 157 132
1979 3 30 0 1 175 174 167 134 168 134
1980 0 0 0 0 165 165 165 140 165 139
1981 0 0 0 0 174 173 164 133 166 135
1982 0 0 2 0 183 183 167 142 166 142
1983 4 4 2 0 171 172 158 145 158 145
1984 1 1 2 0 154 153 156 127 158 130
1985 2 2 0 0 170 171 174 140 175 145
s\';\griiie’:;aDCrstervatlon Plan €.6.4-30 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 165 166 158 123 160 124
1987 1 0 0 0 0 150 151 150 128 149 128
1988 1 1 0 1 0 1571 164 128 163 128
1989 4 4 0 2 0 161 161 149 119 149 119
1990 3 3 2 0 2 159 161 150 133 151 132
1991 7 7 7 2 8 . 160 160 152 132 151 131
AVE: 2 2 1 0 1 166 166 159 133 159 134

Supraoptimal E Lethal

1976 189 191 189 201 192 0 12 20 3 13
1977 201 199 213 230 216 0 o0 8 0 10
1978 196 195 209 200 208 0 0 31 0 32
1979 187 188 198 212 197 0 0 18 0 11
1980 201 201 201 210 201 0 0 16 0 14
1981 191 192 201 215 199 0 0 17 0 15
1982 182 182 196 206 197 0 0 0 17 0 1
1983 190 189 206 209 205 0 0 0 11 0 9
1984 211 212 208 205 - 206 0 0 0 34 0 30
1985 193 192 191 200 190 0 0 0 25 0 25
1986 200 199 207, 225 205 0 0 0 17 0 13
1987 214 214 215, 224 216 0 0 0 13 0 10
1988 208 208 202 204] . < 203) 0 0 0 33 0 28
1989 200 200 216 214 216 0 0 0 30 0 23
1990 203 201 212 Coon 0 0 1 26 1 25
1991 198 198 206 0 0 1 18 0 16
AVE: 198 198 204 214 0 0 1 21 1 18

Table C.6.4-17. Number of Days Withink'[‘emperatul"‘e‘ Requirements for Steelhead Smoltification in the San Joaquin River Portion of the South

Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 | EBC2 EBC2_ELT EBCZ;LLT ‘ PP_ELT é PP_LLT EBC1 | EBC2 ; EBC2_ELT 1 EBC2_LLT PP_ELT PP_LLT
Suboptimal Optimal
1976 0 0 0 0 0 0 163] 162 165 143 165 137
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 157 129 132 128 125
1978 0 0 0 0 0 0 145 142 127 139 125
1979 1 1 0 0 0 0 154 146 132 144 130
1980 0 0 0 0 0 0 155 152 145 152 141
1981 0 0 0 0 0 0 167 147 128 145 124
1982 0 0 0 0 0 0 170 142 146 144 142
1983 0 0 0 0 0 0 167) 139 152 138 156
1984 0 0 0 0 0 0o 128 153 116 153 114
1985 0 0 0 0 0 0l 159 140 138 139 140
1986 0 0 0 0 0 0 127] 117 133 116 133
1987 0 0 0 0 0 0 135 126 112 125 110
1988 0 0 0 0 0. 0 144 126 116 125 113
1989 0 0 0 0 o) .0 157 129 118 126 114
1990 0 0 0 0 0 0 157 136 118 138 117
1991 7 8 6 0 6 0 155 142 144 144 141
AVE: 1 1 0 0 0 0 152 139 131 139 129
Supraoptimal.© " L Lethal
1976 203 204 201 o201 ‘ 0 0 0 0 0 0
1977 209 208 236 237 0 0 0 0 0 0
1978 219 219 223 226 - 1 1 0 0 0 0
1979 210 o = 0 0 0 0 0 0
1980 210 210 1 1 4 0 4 0
1981 197 220 0 0 0 0 0 0
1982 195 221 0 0 0 0 0 0
1983 197 205 1 1 19 0 22 0
1984 237 210 1 1 2 3 3 6
1985 206 226 0 0 0 1 0 2
1986 239 249 0 0 0 0 0 0
1987 230 233 0 0 3 0 7 0
1988 224 229 0 0 9 15 12 15
1989 208 239 0 0 0 0 0
1990 208 227 0 0 0 7 0 7
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 202 202 217 221 215 224 0 0 0 0 0 0
AVE: 212 212 223 232 223 235 0 0 2 2 3 2

Table C.6.4-18. Number of Days Within Temperature Requirements for Steelhead Smoltification in the South Delta Subregion, Based on

DSM2-QUAL Modeling

EBC1 EBC2  EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT . EBC1 EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal E Optimal
1976 0 0 0 0 0 0. 161 161, 162 131 164 131
1977 0 0 0 0 0 0 160 160 123 114 123 114
1978 0 0 0 0 0 0 . 139 139] 136 112 135 118
1979 0 0 0 0 0l 0 ! 163 163 138 124 142 127
1980 0 0 0 0 00 o0 159 158 150 135 148 135
1981 0 0 0 0 ol 0. 1168 . 166 150 114 151 112
1982 0 0 0 0 0 0 0 171 145 138 149 138
1983 0 0 0 0 0 0 168 169 143 152 139 150
1984 0 0 0 0 0 0 126 126 159 111 158 114
1985 0 0 0 "o . 0 0 162 162 116 139 115 136
1986 0 0 ol 0 0 118 120 97 124 98 128
1987 0 0 0| 0 0 126 128 121 103 120 103
1988 0 0 0 el 0 143 144 117 98 116 96
1989 0 0| 0 0 0 151 151 122 113 121 114
1990 0 o o -0 0 155 155 132 112 131 114
1991 11 1] 9 0 152 152 126 119 128 121
AVE: 1 1 0 151 152 134 121 134 122
Lethal

1976 205 202 233 0 0 0 2 0 2
1977 205 242 248 0 0 1 4 0 3
1978 226 229 233 0 0 0 16 1 14
1979 202 223 235 0 0 0 4 0 3
1980 207 215 227 0 0 1 8 3 4
1981 197 213 245 0 0 1 7 1 8
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1982 195 194 220 227 216 227 0 0 0 0 0 0
1983 196 195 206 213 211 215 1 1 16 0 15 0
1984 235 235 203 225 201 227 5 s 4 30 7 25
1985 203 203 249 216 250 220 oL 0 0 10 0 9
1986 247 245 268 241 267 237 0] 0 0 0 0 0
1987 239 237 232 262 232 262 0 0 12 0 13 0
1988 223 222 235 250 236 252 0 0 14 18 14 18
1989 214 214 243 248 244 248 0 0] . 0 4 0 3
1990 210 210 233 238 234 241 | 0 0 0 15 0 10
1991 202 202 229 246 228 244 0 0 0 0 0 0
AVE: 213 213 228 237 228 237 0 0 3 7 3 6

Table C.6.4-19. Number of Days Within Temperature Requirer‘ne‘r:l“ts:ifo

r Steelhead Smyoltiﬁficiatiqn in the Suisun Bay Subregion, Based on DSM2-

QUAL Modeling

EBC1 EBC2 |EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT _ EBC1|  EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LIT
Suboptimal _ S L i Optimal

1976 0 37 35 J7 42 ‘ 122 41 167 166 167 156 166 153
1977 0 49 49\;1‘ 50 43 501 149 149 132 134 132 133
1978 0 10 10 fﬁ?S 0 1 143 143 136 121 137 121
1979 0 55 56 49 40 167 170 156 129 154 128
1980 0 36, . 37 1 .16 164 165 155 141 155 141
1981 0 3gl E 6 167 170 157 133 156 132
1982 0 S22 159 160 148 148 149 147
1983 0 24“ 33 182 181 150 144 151 147
1984 0 17 57 139 139 152 117 153 112
1985 0 58 35 156 156 144 148 144 146
1986 0 29 37 153 153 130 120 130 120
1987 0 38 35 135 134 128 125 127 125
1988 0 23 37 142 142 126 128 126 127
1989 0 50 54 45 46 45 151 152 136 121 135 120
1990 0 55 55 41 36 39 140 140 124 126 124 124
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Table C.6.4-20. Number of Da
DSM2-QUAL Modeling

223

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 0 44 43 30 27 31 163 163 143 147 143 146
AVE: 0 43 44 37 29 37 155, 155 143 134 143 133

Supraoptimal rE TR Lethal

1976 199 200 199 210 200 213 e 0 0 0 0 0
1977 216 216 233 231 233 232 0 0 0 0 0 0
1978 222 222 229 241 228 240 0 0 0 3 0 4
1979 198 195 209 236 211 237 0 L0 0 0 0 0
1980 202 201 211 224 211 225 0 of 0 1 0 0
1981 198 195 208 232 209 2331 0 0 =0 0 0 0
1982 206 205 217 217 216 218 0 ol o0 0 0 0
1983 183 184 214 221 212 218 0 o 1 0 2 0
1984 227 227 214 243 213|248 0 0 0 6 0 6
1985 209 209 221 217 221 218 0 0 0 0 0 1
1986 212 212 235 245 235  245] 0l 0 0 0 0 0
1987 230 231 237 240 238 240 0 0 0 0 0 0
1988 224 224 240 233 240 234 0 0 0 5 0 5
1989 214 213 229 244 230 245, 0 0 0 0 0 0
1990 225 225 241 234 o 235 0 0 0 5 0 6
1991 202 202 222 218 222 219 0 0 0 0 0 0
AVE: 210 210 222 230 231 0 0 0 1 0 1

ys Wi’fhm T émperature Reduirements for Steelhead Smoltification in the Suisun Marsh Subregion, Based on

EBC1 EBC 2 | EBC2_ELT EBCZ_;I;‘L'! PP__ELT - PP_LLT EBC1 EBC2 ; EBC2_ELT 1 EBC2_LLT| PP_ELT PP_LLT
. :Suboptimal . ‘ Optimal

1976 0 0 . U 0 0 0 161 161 166 138 165 144
1977 0 0 0 0 0 0 165 165 126 127 131 124
1978 0 0 0 1‘0“ 0 0 158 159 155 107 154 114
1979 0 1 0 0 0 0 180 177 143 120 144 124
1980 0 0 0 0 0 0 169 170 159 122 160 124
1981 0 0 0 0 0 0 178 177 163 120 160 125
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 0 0 0 0 0 0 188 163 136 161 137
1983 0 2 0 0 0 0 185 158 145 157 141
1984 0 0 0 0 0 0 132 160 109 159 108
1985 8 10 0 0 0 0 154 120 145 119 144
1986 0 0 0 0 0 0 146 123 111 127 111
1987 0 0 0 0 0 0 ©132 124 105 125 107
1988 0 0 0 0 0 0 150 122 106 123 121
1989 0 0 0 0 0 0 550 . 124 114 124 117
1990 0 0 0 0 0 0. 156 117 129 120
1991 6 8 6 0 11 0 155 140 136 145
AVE: 1 1 0 0 1 0 ' 160 143 123 142 125
Supraoptimal i i Lethal
1976 205 205 200 228 201 222 E 0 0 0 0 0
1977 200 200 239 236 234 238 0 0 2 0 3
1978 207 206 210 248 211  242] 0 0 10 0 9
1979 185 187 222 242 221 239 0 0 0 3 0 2
1980 197 196 207 239 238 0 0 0 5 0 4
1981 187 188 201 . 238 237 0 0 1 7 2 3
1982 178 177 202, 229 2281 0 0 0 0 0 0
1983 177 178 193 220 ; 224 0 0 14 0 14 0
1984 229 230 201 237 2020 239, 4 4 5 20 5 19
1985 201 201 - 245 = 215 0 0 0 7 0
1986 218 219 242 9 254 0 0 0 0 0 0
1987 236 3 234 260 234 258 0 0 7 0 6 0
1988 217 .. 233 232} 229 0 0 11 15 11 16
1989 210 210 241 241 247 0 0 0 1 0 1
1990 209 209 229 236 234 0 0 0 10 0 11
1991 202 202 219 218 220 0 0 0 0 0 0
AVE: 204 204 220 220 235 0 0 2 5 2 5
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Table C.6.4-21. Number of Days Within Temperature Requirements for Steelhead Smoltification in the West Delta Subregion, Based on DSM2-
QUAL Modeling

EBC1 EBC2 | EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2|EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal E Optimal
1976 0 0 0 0 0 0 167]. 167 163 139 162 133
1977 0 0 0 0 0 0 o162 134 122 133 121
1978 0 0 0 0 0 0 © 158 151 108 147 108
1979 0 0 0 0 0 0 184 162 118 157 120
1980 0 0 0 0 0 0 167 - 158 131 158 129
1981 0 0 0 0 0 0 180 162 120 162 115
1982 0 0 0 0 0 0 187 - 159 141 159 138
1983 0 0 0 0 0 0 183 154 144 152 146
1984 0 0 0 0 0l 0 144 157 116 158 112
1985 0 0 0 0 o 0 162 140 144 139 142
1986 0 0 0 0 0 ol 153 121 114 120 113
1987 0 0 0 0 0 ol 134 130 109 128 106
1988 0 0 0 0| 0 0 149 124 105 125 102
1989 0 0 0 . o 151 137 111 137 110
1990 0 0 0 0 0 0 158 140 116 140 115
1991 0 0 0 .0 0 ol 163 148 135 148 133
AVE: 0 0 0 0 0 0 163 146 123 145 121
Supraoptimal ~ .o o b Lethal

1976 199 199 203 227] 204 233 0 0 0 0 0 0
1977 203 203 231 243 232 244 0 0 0 0 0 0
1978 208 1207 214 242 218 246 0 0 0 15 0 11
1979 181 181, . 203 246 208 245 0 0 0 1 0 0
1980 199 199 208 226, 208 234 0 0 0 9 0 3
1981 185 185 1203, 245 203 250 0 0 0 0 0 0
1982 180 178 206 - 224 206 227 0 0 0 0 0 0
1983 182 182 208 ; 205 219 0 0 3 0 8 0
1984 222 222 209 207 237 0 0 0 17 1 17
1985 203 203 225 226 215 0 0 0 9 0 8
1986 212 212 244 251 245 252 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-37 Ocltct?:bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1987 232 231 235 256 237 259 0 0 0 0 0 0
1988 217 217 240 246 235 249 0] 0 2 15 6 15
1989 214 214 228 254 228 255 0 0 0 0 0 0
1990 207 207 225 241 225 243 ‘sz~‘ 0 0 8 0 7
1991 202 202 217 230 217 232 0 0 0 0 0 0
AVE: 203 203 219 237 219 240 0 =0 0 5 1 4
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C.6.4.3.3 Steelhead—Adult

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for adult steelhead in the Cache Slough subregion (Table C.6.4-22).
The average number of optimal days was 186 days under EBC1 and EBC2, and varied from 189 to
197days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of supraoptimal
days was 11 and 12 under EBC1 and EBCZ, 15 to 23 days under EBC2_ELT and PP_ELT, and 25 to
23days under EBC2_LLT and PP_LLT. On average there were 2 lethal days under EBC2_LLT and 3
lethal days under the PP_LTT scenario.

EBC scenarios and PP scenarios in water temperatures for adult steelhead inthe East Delta
subregion (Table C.6.4-23) differed little, when accounting for climate change. The average number
of optimal days was 190 days under EBC1 and EBC2, 195-199 days under EBC2_ELT and EBC2_LLT,
and 196 to 197 under PP_ELT and PP_LLT, respectively. The average number of supraoptimal days
was 14 for EBC1 and EBCZ, 17 and 27 days under EBCZ_ELT‘*and EBC2_LLT,and 16 and 26 days
under PP_ELT and PP_LLT. There was an average of 3 lethal temperature days for EBC2_LLT and
PP_LLT, respectively.

Water temperatures for adult steelhead in the North Delta subregion:(Table C.6.4-24) were similar
across scenarios, considering climate change effects on water temperature. The average number of
optimal water temperature days was 169 for EBC1 and EBCZ2, and varied between 173 and 188 days
for all other scenarios (EBC2_ELT, EBC2 LLT, PP_ELT, and PP_LLT}: Supraoptimal water
temperatures were reached on 13 days under EBC1 and EBC2, and ranged from 17 to 28 days under
EBC2_ELT, EBC2_LLT, and from 16 to 28 under PP_ELT and PP_LLT.\‘There were no days with lethal
temperatures under any scenatrio.

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for adult steelhead in the San Joaquin Portion of the South Delta subregion
(Table C.6.4-25). Optimal water temperatures occurred on 189 days under the EBC1 and EBC2
scenarios. Under all other scenarios, the number of days with optimal water temperatures ranged
from 195 to 201:Supraoptimal and lethal temperatures were not observed under any scenario.

[South Delta subregion text, Table €.6.4-26]

In the Suisun Bay subregion, water temperatures for adult steelhead were similar among scenarios
(Table C.6.4-27) after accounting for changing climate. Optimal water temperatures were reached
on average on 189 and 188 days under EBC1 and EBC2 scenarios. The number of days of optimal
water temperature conditions was 192 and 189 days for all other scenarios. EBC1 and EBC2
averaged 10 and 11 days of supraoptimal days, respectively, while the number of days for EBC2_ELT
and EBC2_LTT and PP_ELT and PP_LLT varied from 13 to 25 days. There were no lethal temperature
days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for adult steelhead were
minor, after climate change was taken into consideration (Table C.6.4-28). Optimal temperatures
occurred on average on 186 days under EBC1 and EBC2, and on 191 to 194 days under EBC2_ELT,
EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions occurred on 10 days
under EBC1 and EBCZ, and on 13 to 23 days under all other scenarios (i.e., EBC2_ELT, EBC2_LLT,
PP_ELT, and PP_LLT). Lethal temperatures did occur on average only on 2 days under the EBC2_LLT
and PP_LLT scenarios.
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Water temperatures in the West Delta for adult steelhead were generally similar among the
different scenarios (considering climate change) (Table C.6.4-29). Under EBC1 and EBC2, optimal
water temperatures occurred on 183 days per year, on average. Under EBC2_ELT, and EBC2_LLT,
optimal temperature conditions occurred on 188 to 194 days per year; and on 190 to 194 days
under PP_ELT and PP_LLT. Supraoptimal temperatures occurred on 13 and 12 days under EBC1 and
EBC2Z, respectively, and on 16 to 29 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Lethal
temperature days occurred on average once annually under the EBC2_LLT and PP_LLT scenarios.
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Table C.6.4-22. Number of Days Within Temperature Requirements for Steelhead Adult in the Cache Slough Subregion, Based on DSM2-QUAL

Modeling
EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2[EBC2 ELT|EBC2_LLT  PP_ELT| PP_LLT
Suboptimal Optimal
1976 40 40 35 15 35 16 190, 190 189 207 190 207
1977 60 60 49 30 48 35 169|169 179 189 181 185
1978 4 5 0 0 2 0 238 237 234 213 233 214
1979 52 51 46 25 62 38 166 167 174 153 164
1980 35 32 24 3 40 10] 208 211 223 198 219
1981 42 41 30 4 32 4 181 182 203 184 203
1982 42 42 26 3 43 17 188 188 220 184 207
1983 48 48 34 17 38/ . 19 177 177 198 175 196
1984 35 35 57 4 580 . 10 186 185 208 181 203
1985 61 61 27 55 25| g6 E 178 169 209 170
1986 36 36 42 21 45 21 199 201 191 201
1987 48 48 40 28 41 27 192 187 183 190
1988 47 45 34 I§F. 37 15 177 195 194 197
1989 63 63 53 . 28 55 26 173 193 181 196
1990 59 60 40 22 48 26 170 193 182 189
1991 42 43 31, 25 30 25| 183 176 200 177
AVE: 45 44 36 181 - 400 .22 186 197 189 195
_Supraoptimal e

1976 13 3 19] 21 20 0 0 0 0 0 0
1977 13 113 14 ‘ 20 0 0 0 4 0 2
1978 0 o 8 27 0 0 0 1 0 1
1979 24 247 . 23 31 0 0 3 7 4 9
1980 0 0 1 5 14 0 0 0 0 0 0
1981 19 19 26 35 0 0 0 0 0 0
1982 12 12 15 14 0 0 0 3 0 4
1983 17 17 29 23 0 0 0 3 0 4
1984 22 23 4 14 0 0 0 12 0 16
1985 3 3 8 16 0 0 0 0 0 0
Bay Delta Conservation Plan C.6.4-41 October 2011

Working Draft

ICF 00610.10

ED_000733_DD_NSF_00045993-00043



Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

Table C.6.4-23. Number of Days Within Temperature Requirements for Sféélh

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT  PP_ELT PP_LLT
1986 5 7 5 20 6 20 0 0 0 0 0 0
1987 2 2 18 26 18 24 0 0 0 1 0 1
1988 18 18 12 26 12 24 3 3 0 7 0 7
1989 6 6 8 21 6 20 o 0 0 0 0 0
1990 11 12 13 27 12 27 0 0 0 0 0 0
1991 16 16 13 40 12 38 0 0 0 1 0 2
AVE: 11 12 15 25 13 23 0 0 0 2 0 3

ead Adultin the East Delta Subfégion, Based on DSM2-QUAL

Modeling Loy
EBC1 EBC2 | EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT ~ EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . L Optimal
1976 39 39 30 5 32 193] 193 194 216 192 217
1977 59 53 45 13 46 70 176 182 204 181 194
1978 4 4 0 0 0 229 229 225 214 230 213
1979 46 45 41 22 175 176 171 183 172 174
1980 31 30 32 9 205 204 197 206 203 217
1981 42 42 300 4 179 179 189 202 190 202
1982 45 47 29 .8 182 180 198 209 201 217
1983 38 38 15 ol 10/ 181 181 202 205 197 204
1984 41 41| - 55 9 57 178 178 176 197 179 206
1985 59 59 25 51 178 178 205 186 208 168
1986 24 3 17 210 211 209 201 204 205
1987 47 24 191 193 196 185 186 186
1988 20 12 206 205 216 202 210 196
1989 50 24 189 187 191 199 188 191
1990 46 39 19 175 174 183 194 196 192
1991 33 29 23 193 196 193 182 193 176
AVE: 39 30 16 190 190 195 199 196 197
Supraoptimal Lethal

1976 11 11 16| 19 18 20 0 0] 3] 3] 1 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 13 13 15 20 0 0 5 0 4
1978 9 9 17 26 0 0 2 0 1
1979 21 21 30 31 ) 0 6 0 8
1980 7 9 14 28 0 0 0 0 0
1981 21 21 23 35 0 0 1 0 0
1982 15 15 15 22 0 0 3 0 5
1983 23 23 25 28 Lol 0 0 0 3
1984 24 24 12 28 o 0 9 0 16
1985 5 5 12 23 0| 0 0 0 0
1986 8 8 10 21 o o 0 0 0
1987 4 2 10 36 0 0 1 0 3
1988 17 18 13 26 0 0 8 0 8
1989 3 3 13 26 ) 0 0 0 0 0
1990 21 21 20 32 0 0 0 0 0 0
1991 16 14 20 35 . m4i‘ 0 0 5 0 3
AVE: 14 14 17 27 ‘ 0 0 0 3 0 3

Table C.6.4-24. Number of Days Within Température Réﬁﬁ‘irements for Steelhead Adult in the North Delta Subregion, Based on DSM2-QUAL
Modeling SRR L

EBC1 EBC2 EBC2_ELT EBC2_LLT PPELT PPLLT| EBC1 EBC2 | EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT

.. :Suboptimal s Optimal
1976 61 59 36| . 15| 34 14 172 174 186 204 187 208
1977 63 6 51 ¢ s 29 169 169 176 192 177 187
1978 51 37 7 39 6 180 176 186 205 187 207
1979 70 34| 62 34 151 155 150 171 151 170
1980 53 23 52 22 181 178 175 191 179 193
1981 48 12 52 13 174 177 170 194 168 194
1982 58 23 50 24 166 165 179 192 181 189
1983 62 22 52 22 160 160 169 191 169 189
1984 57 57 59 17 58 17 164 165 169 191 176 192
1985 68 67 63 42 64 45 168 170 166 175 166 173
s\';\griiie’:;a;zgservatlon Plan C.6.4-43 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 57 56 49 23 50 25 177 178 195 183 196
1987 67 67 51 30 53 28 170 180 178 178 180
1988 55 55 45 19 47 19 174 182 191 178 188
1989 63 63 63 28 61 29 174 166 183 168 184
1990 66 66 64 29 65 30 . 157 157 178 156 178
1991 60 60 49 24 48 22 170 175 180 177 182
AVE: 60 59 52 23 52 24 169 173 188 174 188

Supraoptimal - Lethal

1976 10 10 19 21 0 IR 0 0 0
1977 10 10 15 22 0 0 0 0 0 0
1978 11 16 19 28 0 0 0 0 0 0
1979 21 20 30 33 0 0 0 0 0 0
1980 9 12 15 29 0 0 0 0 0 0
1981 20 17 19 34 . 0 0 0 0 0
1982 18 19 13 25 0o 0 0 0 0 0
1983 20 20 21 26 "0 0 0 0 0 0
1984 22 21 15 81 M 0 0 0 0 0 0
1985 6 5 13 . 25 ‘ 0 0 0 0 0 0
1986 8 9 15 22 0 0 0 0 0 0
1987 11 5 1] = 33 0 0 0 0 0 0
1988 12 13 16 25 0 0 0 0 0 0
1989 6 3 31 0 0 0 0 0 0
1990 19 34 0 0 0 0 0 0
1991 12 a3 0 0 0 0 0 0
AVE: 13 28 0 0 0 0 0 0

Table C.6.4-25. Number of Days Withnn;‘lﬁemperatdfa Requirements for Steelhead Adult in the San Joaquin River Portion of the South Delta
Subregion, Based on DSM2-QUAL Modeling . .

EBC1 EBC2 EBC2_ELT E'BCZ'_;LLT PP_ELT PP_LLT | EBC1 ‘ EBC2 | EBC2_ELT i EBC2_LLT E PP_ELT PP_LLT
Suboptin”ial Optimal
1976 37 38 37 15 35 12 | 192] 190 190 212 193 215
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1977 53 53 45 27 45 27 177 177 184 199 183 199
1978 0 1 0 0 0 0 229 229 225 216 225 214
1979 44 44 40 32 38 29 170 169 168 175 170 176
1980 24 24 18 8 16 8 208 209 209 221 211 222
1981 38 38 22 2 20 0 181 181 190 207 194 208
1982 25 25 17 14 15 12 - 199 199 206 210 208 210
1983 31 31 20 19 25 20 184 184/ 193 197 187 196
1984 24 24 50 8 48 8] . 191 1] 205 184 205
1985 59 59 27 49 27 50 176 181 198 178
1986 27 26 30 15 30 15] 203 210 200 210
1987 45 45 36 27 35 22 190 196 188 200
1988 40 40 25 14 25 12 . 182 201 204 201
1989 55 56 46 26 . 181 200 184 196
1990 46 47 30 19 ‘ 197 194 197
1991 41 40 32 23 184 194 181
AVE: 37 37 30 19 1 . 201 195 201

Supraoptimal . e

1976 0 0 0 ) 0 0. 0 0 0 0 0 0
1977 0 0 0 - 0 0 0 0 0 0 0 0 0
1978 0 0 0 90 0 0 0 0 0 0 0 0
1979 0 0 0 0 o 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0L 0 0 0 0 0 0 0
1983 0 0/ 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0l 0 0 0 0 0 0 0 0 0
1987 0 0 0 =00 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 2 2 0 4 0 4
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0. . 0 0 0 0 0

Table C.6.4-26. Number of Days Within Temperature Requirements for Steelhead Adult in the South Delta Subregion, Based on DSM2-QUAL
Modeling ;.

EBC1|  EBC2|EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2 EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal R Optimal
1976 38 38 36 5 35 2l 192 192 215 189 219
1977 52 52 44 16 44 17 ‘ 177 204 184 203
1978 0 0 0 0 0 0 ; 240 231 213 229 214
1979 51 49 36 25 35 . 164 176 169 175 170
1980 22 22 8 4 0] | 221 216 222 214 223
1981 38 38 15 0 TS 181 198 204 203 206
1982 19 20 7 0 5 0 208 219 221 221 222
1983 30 31 12 18] 16 186 200 200 194 200
1984 23 24 54 49 10 193 180 208 187 201
1985 60 60 25| & 25 51 178 204 171 204 171
1986 27 27 3500 33 16 207 199 205 201 205
1987 46 46 36 33 14 195 185 199 188 202
1988 36 36 31 3 2 186 197 195 197 196
1989 58 59, . 39 39 24 176 194 192 194 194
1990 46 a6 25 25 19 180 197 194 200 195
1991 36 3¢ 30 29 23 186 192 176 194 176
AVE: 36 27 15 26 15 192 198 199 198 200
. Supraoptimal = ‘ Lethal

1976 13 13] ‘ 23] 19 22 0 0 0 0 0 0
1977 13 13 18 14 18 0 0 0 4 0 4
1978 2 2 28 13 28 0 0 0 1 0 0
1979 29 29 40 27 40 0 0 5 8 5 8
1980 0 0 17 19 14 0 0 0 0 0 0
1981 23 23 38 28 36 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 14 14 16 21 16 20 0 0 0 0 0 0
1983 25 25 26 25 25 24 0 0 4 2 5 2
1984 26 26 9 15 7 15 0 0 0 17 0 17
1985 4 4 13 20 13 20 0 0 0 0 0 0
1986 7 8 8 21 8 21 0 0 0 0 0 0
1987 2 1 21 25 21 25 .0 -0 0 1 0 1
1988 18 18 15 28 15 28 3 3 0 8 0 7
1989 7 7 9 23 9 24 0 0 0 0 0 0
1990 16 16 20 28 17 28 | 0 0 -0 0 0 0
1991 20 20 20 41 19 41 0 0 0 2 0 2
AVE: 14 14 17 26 17 25 L 0 0 1 3 1 3
Table C.6.4-27. Number of Days Within Temperature Requirements ifgr;Steelhead Adult in the Suisun Bay Subregion, Based on DSM2-QUAL
Modeling - -
EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PPLLT | EBCL EBC2 | EBC2_ELT EBC2_LLT| PP_ELT  PP_LLT
Suboptimal . - 5z Optimal
1976 37 35 420 22 a1 194 196 182 203 183 204
1977 49 49 50, . 43 50 v 181 181 179 181 179 180
1978 10 10 30 0 1 3k 230 230 231 212 233 213
1979 55 56 49 T40 . 5141 164 163 171 165 169 163
1980 36 37 . 167 . 33| iy 207 206 201 211 201 209
1981 38 39) 16| = 23 13 194 192 200 192 200 194
1982 51 51 2 4 22 178 178 186 199 185 199
1983 47 24 33 24 177 177 178 190 179 191
1984 38 171 57 16 181 182 179 195 182 196
1985 60 58 35 58 179 179 197 166 198 166
1986 35 29 37 31 200 199 199 196 198 194
1987 42 . 38 35 35 198 197 195 182 194 185
1988 43 23 37 24 186 184 192 191 191 190
1989 50 54 46 45 46 187 182 190 177 190 177
1990 55 55 36 39 34 177 177 190 180 192 182
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1991 44 43 30 27 31 28 186 187 202 180 200 179
AVE: 43 44 37 29 37 28 189 188 192 189 192 189

Supraoptimal e Lethal

1976 12 12 19 18 19 18 ( 0 0 0 0 0
1977 12 12 13 18 13 19 0 0 0 0 0
1978 2 2 8 30 8 29 0 0 0 0 0
1979 23 23 22 37 22 38 ol 0 0 0 0
1980 0 0 9 16 9 17 0 0 0 0 0
1981 10 11 18 34 19 3504 o 0 0 0 0
1982 13 13 16 21 16 21 0 7o 0 0 0
1983 18 18 30 28 30 27 0 0 0 0 0
1984 24 24 7 31 4/ 31 0 0 0 0 0
1985 3 3 10 18 9] .18 0 0 0 0 0
1986 7 7 7 17 70 N 0 0 0 0 0
1987 2 2 12 22 13 22 0 0 0 0 0
1988 14 15 15 27 5] 26 0 0 2 0 3
1989 5 6 7 9 7 19 0 0 0 0 0
1990 10 10 11 .« 26| ~ 11 26 0 0 0 0 0
1991 12 12 10/ .35 11 35 0 0 0 0 0
0 0 0 0 0

AVE: 10 11 13 .25 13] 25

Table C.6.4-28. Number of Days Within ‘Téfm erature R‘equirements‘fo‘ik' Steelhead Adult in the Suisun Marsh Subregion, Based on DSM2-QUAL
Modeling k. E

EBC1 EB‘CZV!EEB\CZ_ELT EBCZ;_:L‘LT; PP_ELT . PP_LLT EBC1 EBC2 3 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT
“ Suboptimal Optimal

1976 40 40 ‘73138 1éTi 37 20 190 190 186 210 188 207
1977 53 52 48 39 49 41 176 177 180 182 180 180
1978 1 1 0 0 0 241 241 238 214 236 214
1979 62 63 137 57 40 160 157 157 161 159 161
1980 40 40 5 27 13 203 203 206 226 208 218
1981 40 40 4 24 16 185 184 197 203 192 191
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1982 47 47 41 24 38 24 184 184 185 200 188 200
1983 64 65 35 29 34 29 163 162 177 186 178 186
1984 38 38 60 11 60 8 182, 182 180 202 180 205
1985 63 62 28 55 27 57 ‘ 177 208 169 206 170
1986 37 36 38 21 42 23 r 199 201 193 200
1987 49 49 39 30 39 31 ©. 193 184 191 185 189
1988 45 44 34 20 35 22 182 197 192 197 190
1989 60 59 51 36 52 41 181 | . 188 191 182 184
1990 60 60 39 24 34 26 . 175 174 193 192 197 190
1991 47 43 31 25 31 27] 183 186 202 180 200 178
AVE: 47 46 37 24 37 26 Ly i 186 192 194 192 191

Supraoptimal J Lethal

1976 13 13 19 17 0 0 0 0 0
1977 13 13 14 20 0 0 1 0 1
1978 0 0 4 28 0 0 0 0 0
1979 20 22 21 40 0 4 4 5 4
1980 0 0 8 $ 0 0 0 0 0
1981 17 18 23 35 0 0 0 0 0
1982 11 11 16 ¢ 18 0 0 0 0 0
1983 15 : 0 0 2 0 2
1984 23 0 0 13 0 9
1985 2 0 0 0 0 0
1986 5 0 0 0 0 0
1987 0 0 0 0 0
1988 15 1 0 7 0 7
1989 1 0 0 0 0 0
1990 0 0 0 0 0
1991 12 0 0 0 0 1
AVE: 10 0 0 2 0 2
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Table C.6.4-29. Number of Days Within Temperature Requirements for Steelhead Adult in the West Delta Subregion, Based on DSM2-QUAL
Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2[EBC2_ELT|EBC2_LLT  PP_ELT| PP_LLT
Suboptimal N Optimal
1976 41 41 34 14 32 14 188] 188 189 203 191 204
1977 54 53 48 24 47 34 - 174 175 179 197 180 187
1978 9 9 0 0 0 0 233 233 235 212 237 212
1979 60 61 58 26 56 28 158 158 152 165 154 164
1980 39 39 34 6 31 4 204 204, 192 220 199 223
1981 43 44 24 0 20 175 191 202 196 202
1982 53 53 44 15 38 176, . 181 203 187 205
1983 48 48 34 17 33 173 178 195 179 196
1984 42 42 57 5 57 178 177 203 179 204
1985 62 62 35 53 32 176 197 168 200 168
1986 35 35 38 19 37 199 197 202 199 200
1987 48 49 37 29 36 193 185 184 185 186
1988 51 51 34 14 34 174 192 193 193 192
1989 58 58 54| .30 53 179 183 190 184 192
1990 65 66 44 - 18] 42 163 180 194 184 193
1991 48 42 315 .25 31 183 199 172 199 172
AVE: 47 47 38 18] 36 183 188 194 190 194
Supraoptimal | Lethal

1976 14 14100 20 26 20 T 25| 0 0 0 0 0 0
1977 14 4 1500 p21] s 21 0 0 0 0 0 0
1978 0 7] 30 S5 30 0 0 0 0 0 0
1979 24 32 51 32 50 0 0 0 0 0 0
1980 0 7 13 16 0 0 0 0 0 0
1981 23 26 40 0 0 0 0 0 0
1982 13 17 26 0 0 0 0 0 0
1983 22 30 30 0 0 0 0 0 0
1984 25 7 19 0 0 0 11 0 15
1985 4 4 10 10 21 0 0 0 0 0 0
1986 8 8 7 6 21 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT| EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1987 0 0 20 29 21 27 0 0 0 0 0 0
1988 18 18 17 28 16 28 0 0 0 8 0 8
1989 5 5 5 22 5 21 0 0 0 0 0 0
1990 13 13 18 30 16 30 0 0 0 0 0 0
1991 17 17 12 45 12 45 0 0 0 0 0
AVE: 13 12 16 29 16 28 =0 0 1 0 1
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c.6.4.3.4 Winter-Run Chinook Salmon—Juvenile

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for juvenile winter-run Chinook in the Cache Slough subregion
(Table C.6.4-30). The average number of optimal days was 76 and 76 days under EBC1 and EBC2
and 82 to 99 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. On average there were no
supraoptimal or lethal days under any scenario, though one actual day in 1987 had supraoptimal
conditions under EBC2 _LLT and PP_LLT scenarios..

EBC scenarios and PP scenarios in water temperatures for juvenile winter-run Chinook in the East
Delta subregion (Table C.6.4-31) differed little, when accounting for climate change. The average
number of optimal days was 70 days under EBC1 and EBC2 and 77 and 100 days under EBC2_ELT
and EBC2_LLT, respectively, and 83 and 102 days under PP_ELT and PP. LLT, respectively. The
average number of supraoptimal and lethal temperature days was zero under all scenarios.

EBC scenarios and PP scenarios in water temperatures for juvenile winter-run Chinook in the North
Delta subregion (Table C.6.4-32) were similar, considering climate change effects on water
temperature. The average number of optimal water-temperature days was 58 for EBC1 and EBC2,
and between 64 and 88 days for all other scenarios (EBC2 ELT,; EBC2.LLT, PP_ELT, and PP_LLT). No
supraoptimal or lethal water temperatures were reached during the modeling period under any
scenario. ‘

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for juvenile winter-run Chinook in the San Joaquin Portion of the
South Delta subregion (Table C.6.4-33). Optimal water temperatures occurred on 79 days under the
EBC1 and EBC2 scenarios. Under all other scenarios, the average number of days with optimal water
temperatures ranged.from 86 to 95. Supraoptimal or lethal temperatures were not reached under
any scenario.

[South Delta subregion text; Table €.6.4-34]

In the Suisun Bay subregion, water temperatures for juvenile winter-run Chinook were similar
among scenarios (Table C.6.4-35) after accounting for changing climate. Optimal water
temperatures were reached on average on 75 and 74 days under EBC1 and EBC2. The average
number of optimal days for all other scenarios ranged from 80 to 87. There were no supraoptimal or
lethal temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for juvenile winter-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-36). Optimal
temperatures occurred on average on 78 days under EBC1 and EBCZ, on 86 to 96 days under
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal or lethal water temperature conditions
did not occur under any scenario.

Water temperatures in the West Delta for juvenile winter-run Chinook were generally similar
among the different scenarios (considering climate change) (Table C.6.4-37). Under EBC1 and EBCZ2,
optimal water temperatures occurred on 73 days per year, on average. Under EBC2_ELT and
EBCZ_LLT, optimal temperature conditions occurred on 80 and 96 days per year, respectively; and
on 85 and 98 days under PP_ELT and PP_LLT. Days with supraoptimal or lethal temperatures did
not occur under any scenario.
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Table C.6.4-30. Number of Days Within Temperature Requirements for Winter-Run Chinook Saimon Juvenile Rearing in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2|EBC2_ELT|EBC2_LLT PP_ELT| PP_LLT

Suboptimal . Optimal
1976 123 121 104 90 108 89 59 61 78 92 74 93
1977 96 95 83 80 84 80 _ 85| 86 98 101 97 101
1978 91 91 82 57 85 70 s 90 %0 99 124 96 111
1979 112 112 111 92 113 99| 69 69, 70 89 68 82
1980 104 104 94 75 103 86| 78 78] 88 107 79 9%
1981 106 102 89 79 91 78] 75 79 92 102 90 103
1982 111 112 101 81 109 ‘ 69 80 100 72 99
1983 115 115 108 83 117 66 73 93 64 89
1984 105 106 103 92 108 76 79 90 74 90
1985 108 106 97 90 9| 75 84 91 85 90
1986 98 97 83 84 98 84 98 97 83 90
1987 102 101 90 77 89 80 91 103 92 102
1988 91 88 85 75 86 94 97 107 96 109
1989 111 111 102, - 94 102 70 79 87 79 88
1990 105 105 100, 89 99 - 76 81 92 82 93
1991 108 108 98] 80 104 81" = 73 73 83 101 77 100
AVE: 105 105 96 83} 100, . 8| 76 77 86 99 82 96
_ Supraoptimal E i Lethal
1976 0 o] 0] 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 o 0 0| 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 1 0 1 0 0 0 0 0 0
1988 0 0 0 0 0 0 o 0 0 0 0 0
1989 0 0 0 0 0 0 o) 0 0 0 0 0
1990 0 0 0 0 0 0 ol 0 0 0 0 0
1991 0 0 0 0 0 0 0 .0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-31. Number of Days Within Temperature Requirements for Winter-Run Chinook Salmon Juveriikl‘e‘R‘éaring in the East Delta
Subregion, Based on DSM2-QUAL Modeling 5 o

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT
Suboptimal | Optimal
1976 114 112 103 89 98 70 79 93 84 98
1977 97 101 86 77 82 80 95 104 99 102
1978 91 91 83 59 76 90 98 122 105 126
1979 119 118 116 91 111 63 65 90 70 95
1980 118 118 1200 76 08 64 62 106 74 109
1981 124 121 9, 72 ‘ 60 82 109 90 104
1982 119 119 15| 87 111 = 62 66 94 70 99
1983 133 133 108 85|, 113]  .s4| 48 48 73 96 68 97
1984 109 109 119 | 108 89 73 73 63 90 74 93
1985 113 113 11 103 68 68 68 92 78 92
1986 117, 117 102) . 80 64 64 70 101 79 101
1987 103 103 86 74 78 78 84 110 95 107
1988 89 86 69 93 92 93 115 96 113
1989 113 113 102 90 68 68 77 91 79 91
1990 110 111 96 87 71 70 75 91 85 94
1991 104 106 oy 95 77 77 75 81 103 86 104
AVE: 111 111 104, 81 98 80 70 70 77 100 83 102
Supraoptiymal Lethal
1976 0 0 0 0 0 0 0 0] 0] 0] 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 ) 0 0 0 0
1979 0 0 0 0 0 0 o 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 -0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 Ok 0 0 0
1986 0 0 0 0 0 o o] o 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0] 0 0 0 0 0 0
1989 0 0 0 0 o] .0 0 0 0 0 0
1990 0 0 0 0 0 o 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-32. Number of Days Within Temperature Requnrements for Wmter Run Chinook Salmon Juvenile Rearing in the North Delta
Subregion, Based on DSM2-QUAL Modeling s :

EBC1 EBC2 EBC2_ELT|EBC2_LLT  PP_ELT  PP_LLT| EBC1 EBC2 EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT

. /Suboptimal e Optimal
1976 125 108] . 98 108 99 57 58 74 84 74 83
1977 131 117 : 118) 83 50 49 64 95 63 98
1978 115 .. 108 82 110 83 66 66 73 99 71 98
1979 131 130 125 103 123 102 50 51 56 78 58 79
1980 125 125 93T; 126 92 57 57 54 89 56 90
1981 131 130 : 92 119 93 50 51 64 89 62 88
1982 127 127 118 96 118 96 54 54 63 85 63 85
1983 141 141 113, 99 112 99 40 40 68 82 69 82
1984 117 117 126| 93 125 92 65 65 56 89 57 90
1985 123 124 137 102 135 102 58 57 44 79 16 79
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 123 123 114 93 114 93 67 88 67 88
1987 113 112 116 87 116 87 65 94 65 94
1988 104 106 109 77 110 77 73 105 72 105
1989 122 122 110 100 110 101 71 81 71 80
1990 116 117 110 103 109 101 71 78 72 80
1991 128 127 123 89 121 89 : 58 92 60 92
AVE: 123 123 117 93 117 93 58 64 88 64 88

Supraoptimal = Lethal

1976 0 0 0 0 0 0 JE 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0l 0 0 0 0 0 0
1980 0 0 0 0 i N 0 0 0 0 0
1981 0 0 0 0 0 ol 0 0 0 0 0
1982 0 0 0 0 0 o] 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 o 0 0 0 0 0 0
1985 0 0 0 ol 0 0 0 0 0 0 0 0
1986 0 0 0l 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 W .. o] 0 0 0 0 0 0 0
1989 0 0] 0 0 0 il 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 ol 0 S0 0 0 0 0 0 0 0
AVE: 0 - 0 L0 0 0 0 0 0 0 0 0

Table C.6.4-33. Number of Days Withm:Te:mperatufe‘ Requirements for Winter-Run Chinook Salmon Juvenile Rearing in the San Joaquin River
Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT ‘ EBCZ__LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT E PP_ELT PP_LLT
Suboptirﬁal Optimal
1976 108 107 109 ‘ 95 110 91 74 75 ﬁ 73] 87 72 91
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT I EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1977 98 99 82 81 82 77 83 82 99 100 99 104
1978 92 92 81 78 80 78 89 89 100 103 101 103
1979 113 113 108 95 107 92 68 68 73 86 74 89
1980 101 100 91 89 92 88 81 82 91 93 90 94
1981 96 94 91 77 89 76 . 85 . 87 90 104 92 105
1982 101 101 92 102 89 100 © 80| 80 89 79 92 81
1983 108 107 103 96 103 73 5*7é%m 78 85 78 85
1984 104 104 106 92 103 78 78 76 90 79 90
1985 110 109 104 91 104 .71 72| 90 77 89
1986 104 104 84 94 80 : 77 771 97 87 101 89
1987 96 96 91 86 88 . Ty 85 90 95 93 105
1988 89 90 87 73 84 92 95 109 98 114
1989 111 110 102 98 101 71 79 83 80 87
1990 105 105 98 87 96 76 83 94 85 97
1991 98 100 90 83 87 81 91 98 94 104
AVE: 102 102 95 89 93 79 86 93 88 95

Supraoptimal . Lethal

1976 0 0 0 o N 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 o 0 0 0 0 0 0
1980 0 0 0 ol 0 0 0 0 0 0 0
1981 0 0 0 0 -0 0 0 0 0 0 0
1982 0 T o] 0 Tl 0 0 0 0 0 0
1983 0 o 0 0 0 0 0 0 0 0 0
1984 0 0| 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 ol ol 0 0 0 0 0 0 0
1987 0 0 ol 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
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| EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0. . o 0 0 0 0

Table C.6.4-34. Number of Days Within Temperature Requirements for Winter-Run Chmook Salmon Juvenile Rearing in the South Delta
Subregion, Based on DSM2-QUAL Modeling F ;

EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1 ‘EaCz EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal : Optimal
1976 114 117 102 85 104 83 .. 68 65, .80 97 78 99
1977 89 89 81 79 81 79" %2 92| 100 102 100 102
1978 78 78 66 54 63 57 E 103 103 115 127 118 124
1979 110 110 107 95 107 | .. e 71 74 86 74 86
1980 92 92 86 77 86 90 9 105 9% 101
1981 84 84 82 73 82 . 97 99 108 99 110
1982 92 92 83 87 85 89 98 94 96 84
1983 103 103 105 99 106 78 76 82 75 83
1984 102 102 92 92/ . 95 80 90 90 87 93
1985 96 97 91| 90 o1 84 90 91 90 91
1986 91 91 66 - 74 " 63 90 115 107 118 103
1987 91 91 79 . 65 79| . 90 102 116 102 118
1988 81 82 82 64 - 81 101 100 100 118 101 119
1989 107 108 .96 - 9| 74 73 85 94 85 95
1990 102 1020 94 92 79 79 87 103 89 102
1991 86 8t 79 79 76 95 95 102 104 102 105
AVE: 95 87 87 80 86 86 94 102 94 101
‘ Lethal

1976 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0
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| EBa1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 ol 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 1 0 .0 0 0 0 0
1988 0 0 0 0 0 0 o 0 0 0 0 0
1989 0 0 0 0 0 0 0 o 0 0 0 0
1990 0 0 0 0 0 0L 0 0 -0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-35. Number of Days Within Temperature Requwements for Wmter Run Chmook Salmon Juvenile Rearing in the Suisun Bay
Subregion, Based on DSM2-QUAL Modeling %

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP;LLT [ msa EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal .= e s Optimal

1976 108 111 112 <102 5‘5110 10;ﬂ : 74 71 70 80 72 81
1977 105 107 98 ;ff 100 - 96 ) 76 74 83 81 85 83
1978 83 © .80 82| 98 97 99 101 99 101
1979 107 99 105 74 74 76 82 76 78
1980 110 90 . 93 72 71 83 92 89 93
1981 109 ‘:ff94 72 72 84 93 87 92
1982 114 kTO4J 67 66 72 96 77 98
1983 127 113 54 53 67 82 68 83
1984 106 102 76 76 73 86 80 88
1985 113 111 106 100 105 68 70 81 75 81 76
1986 108 106 1 87 90 73 75 86 88 94 91
1987 102 103 95 93 79 78 84 86 86 88
1988 93 93 L 93 85 89 89 90 96 89 97
1989 107 108 102 103 100 102 74 73 79 78 81 79
1990 107 107 105 109 105 104 74 74 76 72 76 77
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 109 109 99 96 99 91 72 72 82 85 82 90
AVE: 107 107 101 95 99 94 75| - 74 80 86 83 87

Supraoptimal . E Lethal

1976 0 0 0 0 0 0 ol 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 ol 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 ol 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 . o 0 0 0 0 0
1984 0 0 0 0 0] 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 ol 0 0 0 0 0
1987 0 0 0 0 0 0 o 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0l .0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-36. Number of Days Wlthm Temperature Reqwrements for Winter-Run Chinook Salmon Juvenile Rearing in the Suisun Marsh
Subregion, Based on DSM2-QUAL Modelmg L .

EBC1 ——fEBcz ELT | EBC2. u.T' PP_ELT - PP_LLT EBC1 EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
_ ‘Suboptimal | Optimal

1976 117 123 ) 95i 107 98 65 59 71 87 75 84
1977 95 93 81 84 82 86 88 97 100 97 99
1978 81 81 o 73 78 73 100 100 101 108 103 108
1979 112 111 L 96 111 102 69 70 71 85 70 79
1980 102 102 94 82 92 85 80 80 88 100 90 97
1981 86 86 83 77 83 83 95 95 98 104 98 98
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1982 116 116 113 85 109 84 65 65 68 96 72 97
1983 126 125 111 91 110 91 55| . . 56 70 90 71 90
1984 104 105 95 90 93 89 780 77 87 92 89 93
1985 107 106 94 9% 95 9% 74 75 87 85 86 85
1986 101 102 84 39 89 89 < soklif 79 97 92 92 92
1987 99 98 85 78 82 81 J 0 82| 83 96 103 99 100
1988 91 90 89 75 84 76 a1 S92 93 107 98 106
1989 111 110 104 96 101 98 70 71 - 77 85 30 33
1990 107 107 97 83 97 94 o T4 74| 84 98 84 87
1991 100 101 91 81 92 85, 81 80| | 90 100 89 96
AVE: 103 104 95 86 94 88 LY N 78] 86 96 87 93

Supraoptimal i ‘ Lethal

1976 0 0 0 0 00 .0 0 0 0 0 0
1977 0 0 0 0 o] o 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 e 0 ol 0 0 0 0 0 0
1981 0 0 0 o .0 0. 0 0 0 0 0 0
1982 0 0 0L 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 N 0 0 0 0 0 0 0
1984 0 0 0 0 0 ol 0 0 0 0 0 0
1985 0 0. 0 0 0 0 0 0 0 0 0 0
1986 0 o 0 0 0 0 0 0 0 0 0 0
1987 0 o 0 0 S0 0 0 0 0 0 0 0
1988 0 oo 4 0 0 0 0 0 0 0 0
1989 0 0" . o 0 0 0 0 0 0 0 0 0
1990 0 0 0 0o 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0] 0 0 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-61 Ocltct?:bo(;;i())i;

ED_000733_DD_NSF_00045993-00063



Effects Analysis Appendix C, Section C.6

Table C.6.4-37. Number of Days Within Temperature Requirements for Winter-Run Chinook Salmon Juvenile Rearing in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2|EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT EBC1|  EBC2|EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal SE R Optimal
1976 117 117 107 94 106 89 65 65 75 88 76 93
1977 101 101 85 78 84 77 80 80 9 103 97 104
1978 81 81 83 72 77 69 . 100 100 98 109 104 112
1979 111 112 109 94 106 92 70 69 72 87 75 89
1980 115 115 103 84 92 83| 67 67 . 79 98 90 99
1981 113 113 100 76 89 76 . 68 68 81 105 92 105
1982 121 119 115 82 102 81| | . 60 62 66 99 79 100
1983 127 127 112 95 112 92 L b 54 69 86 69 89
1984 107 107 113 97 105, . 9 N 75 75 69 85 77 86
1985 115 113 102 93 100, 93 .66 68 79 88 81 88
1986 104 103 92 87 88 | 78 89 94 97 93
1987 104 105 93 76 oo 76 88 105 90 111
1988 91 91 89 77 L A 91 93 105 94 111
1989 112 112 104 97 96 69 77 84 77 85
1990 110 110 106, . 82 82 71 75 99 78 99
1991 107 107 101} .75 75 74 80 106 82 106
AVE: 109 108 101 .85 83 73 80 9 85 98
Supraoptimal ) i Lethal

1976 0 e 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 o 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1987 0 0 0 0 0 0 0 0 0 0 0 0

1988 0 0 0 0 0 0 0. 0 0 0 0 0

1989 0 0 0 0 0 0 : 0 0 0 0 0

1990 0 0 0 0 0 0 0 0 0 0 0

1991 0 0 0 0 0 0 0 0 0 0 0

AVE: 0 0 0 0 0 0 =0 0 0 0 0
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C.6.4.3.5 Winter-Run Chinook Salmon—Smoltification

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for smolt winter-run Chinook in the Cache Slough subregion (Table C.6.4-38).
The average number of optimal days was 137 days under EBC1 and EBC2 and 146 to 162 days
under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of supraoptimal days was
zero under EBC1 and EBC2, 0 under EBC2_ELT and PP_ELT, and 1 to 2 under EBC2_LLT and PP_LLT.
There were no lethal days under any scenario.

EBC scenarios and PP scenarios in water temperatures for smolt winter-run Chinook in the East
Delta subregion (Table C.6.4-39) differed little, when accounting for climate change. The average
number of optimal days was 142 and 143 days under EBC1 and EBC2, respectively; 151 and 167
days under EBC2_ELT and EBC2_LLT, respectively, and 151 and 164 under PP_ELT, and PP_LLT,
respectively. The average number of supraoptimal days was 0 for EBC1 and EBC2, 0 under
EBC2_ELT and PP_ELT, and 1 under EBC2_LLT and PP_LLT. There were no days with lethal
temperatures. ‘

EBC scenarios and PP scenarios in water temperatures for smolt winter-run Chinook in the North
Delta subregion (Table C.6.4-40) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days were 121 and 122 for EBC1
and EBC2, respectively, and between 129 and 157 days for all other scenarios (EBC2_ELT,
EBC2_LLT, PP_ELT, and PP_LLT). Supraoptimal water temperatures were reached on 0 days under
EBC1 and EBC2, and ranged from 0 to 1 days under EBC2_ELT EBC2 LLT, and from 0 to 1 under
PP_ELT and PP_LLT. No days with lethal temperatures occurred during the modeling period.

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for smolt winter-run Chinook in the San Joaquin Portion of the South Delta
subregion (Table C.6.4-41). Optimal water temperatures occurred on 144 days under the EBC1 and
EBC2 scenarios. Underall other scenarios, the number of days with optimal water temperatures
ranged from 152 to 163. There were no supraoptimal or lethal temperature average days under any
scenario.

[South Delta subregion text, Table €.6.4-42]

In the Suisun Bay subregion, water temperatures for smolt winter-run Chinook were similar among
scenarios (Table C.6.4-43) after accounting for changing climate. Optimal water temperatures were
reached on'average on 138 days under EBC1 and EBC2 and 144 to 153 days for all other scenarios.
There were no'supraoptimal or lethal temperature average days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for smolt winter-run
Chinook were minor;, after climate change was taken into consideration (Table C.6.4-44). Optimal
temperatures occurred on average on 135 days under EBC1 and EBC2, on 144 to 157 days under
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions occurred on
average on 0 days under EBC1 and EBC2, and on 0 to1 days under all other scenarios (i.e,,
EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT). Lethal temperatures did not occur under any scenario.

Water temperatures in the West Delta for smolt winter-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-45). Under EBC1 and EBC2,
optimal water temperatures occurred on 134 days per year, on average. Under EBC2_ELT, and
PP_ELT, optimal temperature conditions occurred on 143 to 145 days per year; and on 163 to 162
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days under PP_ELT and PP_LLT, respectively. There were no supraoptimal or lethal temperature
average days under any scenario.
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Table C.6.4-38. Number of Days Within Temperature Requirements for Winter-Run Chinook Salmon Smoltification in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2) EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal ; Optimal
1976 40 40 35 15 35 16 21420 . 142 147 167 147 166
1977 60 60 49 30 48 35 - L 132 148 133 143
1978 4 5 0 0 2 0 176, 181 181 179 181
1979 52 51 46 25 62 38 130 156 119 143
1980 35 32 24 3 40 10 150 179 142 172
1981 42 41 30 4 32 4 140 177 149 177
1982 42 42 26 3 43 17 139 178 138 164
1983 48 48 34 17 38 19 133 164 143 162
1984 35 35 57 4 580 .10 147 178 124 172
1985 61 61 27 55 25] 7 " ise 120 126 156 123
1986 36 36 42 21 45, 21 o 145 160 135 160
1987 48 48 40 28 41 27 133 147 140 147
1988 47 45 34 A5 37 15, 137 162 145 161
1989 63 63 53 . 28] .55 26 118 150 126 151
1990 59 60 40 22 48 26 121 158 133 152
1991 42 43 31 25 30 2500 139 138 156 151 156
AVE: 45 44 36 18 < 40 w22 0 137 137 162 141 158
_ Supraoptimal SRR hal

1976 0 o 0 0 0 0 0 0 0 0 0
1977 0 0 0 3 0L 3 0 0 0 0 0 0
1978 0 E 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0o 0 0 0 0 0 0 0 0
1981 0 0 S0 0 0 0 0 0 0 0 0 0
1982 0 0 0] . .0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 2 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 | EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 1 0 1 0 0 0 0 0 0 0
1987 0 0 0 6 0 7 0 0 0 0 0 0
1988 0 0 0 5 0 6 o o 0 0 0 0
1989 0 0 0 3 0 4 E N 0 0 0 0 0
1990 0 0 0 1 0 3 0o, . o 0 0 0 0
1991 0 0 0 0 0 0 o] o0 0 0 0 0
AVE: 0 0 0 1 0 2 0 0 0 0 0 0

Table C.6.4-39. Number of Days Within Temperature Requirements for Wmter Run Chmook Salmon Smoltlfncatlon in the East Delta
Subregion, Based on DSM2-QUAL Modeling . -

PP_ELT|  PP_LLT " EBCl EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT

EBC1 EBC2 EBC2_ELT EBC2_LLT g
Suboptimal = Ly Optimal
1976 39 39 30 5 2 e 143 143 152 177 150 176
1977 59 53 45 13 46 1220 128 136 165 135 153
1978 4 4 0 0 0 TTE Wy 177 181 181 181 181
1979 46 45 41 : 43 250 1 135 136 140 159 138 156
1980 31 30 32 9 27 5 151 152 150 173 155 177
1981 42 42 30, . 4 26 4 139 139 151 177 155 177
1982 45 47 29 8 25 6 136 134 152 173 156 175
1983 38 38 15 e, o iel 0 143 143 166 172 165 171
1984 41 55, 91 50 141 141 127 173 127 177
1985 59 250 24 51 122 122 156 148 157 130
1986 24 23 33 17 157 158 158 161 148 164
1987 47 36 0 39 24 134 134 145 154 142 151
1988 20 14 7 21 12 162 162 168 175 161 167
1989 50 38 17, 45 24 131 129 143 163 136 155
1990 46 3 16 28 19 135 134 142 161 153 161
1991 33 31 23 148 149 152 161 150 158
AVE: 39 13 31 16 142 143 151 167 151 164
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Supraoptimal Lethal

1976 0 0 0 0 0 0 o] - o 0 0 0 0
1977 0 0 0 3 0 3 ol o 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 o} 0 0 0 0 0
1980 0 0 0 0 0 0 0 -0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 . 0 0 "o 0 0 0
1985 0 0 0 0 0 0 5 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 7 o -6 0 0 0 0 0 0
1988 0 0 0 0 o] a3 . 0 0 0 0 0
1989 0 0 0 1 o] . 2" 0 0 0 0 0 0
1990 0 0 0 4 0 1 0 0 0 0 0 0
1991 0 0 0 0 - 0 o 0 0 0 0 0 0
AVE: 0 0 0 1 0 1 0 0 0 0 0 0

Table C.6.4-40. Number of Days Within Temperature Requlrements for Wmter Run Chinook Salmon Smoltification in the North Delta
Subregion, Based on DSM2- QUAL Madelmg

EBC1 EBCZ EBCZ ELT‘ kEBCZ LLT ‘PP__ELT PP_LLT EBC1 EBC2 EBCZ_ELT§ EBC2_LLT PP_ELT PP_LLT

. Suboptimal . ke Optimal
1976 61 59%* 36 15 SZT— 14 121 123 146 167 148 168
1977 63 63 - 51 23‘ 51 29 118 118 130 158 130 152
1978 51 50 ) 39 6 130 131 144 173 142 175
1979 70 67 62 34 111 114 119 147 119 147
1980 53 53 52 22 129 129 129 159 130 160
1981 48 48 52 13 133 133 128 169 129 168
1982 58 58 50 24 123 123 131 158 131 157
1983 62 62 52 22 119 119 129 159 129 159
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1984 57 57 59 17 58 17 125 125 123 164 124 164
1985 68 67 63 42 64 45 113 - 114 118 137 117 134
1986 57 56 49 23 50 25 124 125 132 157 131 155
1987 67 67 51 30 53 28 114 114 130 149 127 150
1988 55 55 45 19 47 19 127 137 163 135 163
1989 63 63 63 28 61 29 118 150 120 152
1990 66 66 64 29 65 30 117 146 116 145
1991 60 60 49 24 48 22] 132 157 133 159
AVE: 60 59 52 23 52 240 e 157 129 157

Supraoptimal . 7 . Lethal

1976 0 0 0 0 0 T 0 0 0 0 0
1977 0 0 0 0 0. 0 0 0 0 0
1978 0 0 0 1 o | 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 o0 o0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 "0 0 0 0 0 0 0 0 0
1984 0 0 0 1 0 10 0 0 0 0 0 0
1985 0 0 0 2 0 2 0 0 0 0 0 0
1986 0 0 0 i L = 0 0 0 0 0 0
1987 0 0. 2 1] 3 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 3 O 0 0 0 0 0 0 0
1990 0 0 6 0 6 0 0 0 0 0 0
1991 0 0| 0 0 0 0 0 0 0 0 0
AVE: 0 0 1 0 1 0 0 0 0 0 0
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Table C.6.4-41. Number of Days Within Temperature Requirements for Winter-Run Chinook Salmon Smoltification in the San Joaquin River
Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2|EBC2_ELT| EBC2_LLT  PP_ELT| PP_LLT EBC1|  EBC2[EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal N Optimal
1976 37 38 37 15 35 12 145 144 145 167 147 170
1977 53 53 45 27 45 27 . 128 128 136 154 136 154
1978 0 1 0 0 0 0 © o181 180 181 181 181 181
1979 44 44 40 32 38 29 ] 137 141 149 143 152
1980 24 24 18 8 16 8 1581 . 164 174 166 174
1981 38 38 22 2 20 0 143 . 159 179 161 181
1982 25 25 17 14 15 12 156, 164 167 166 169
1983 31 31 20 19 25 20 150 161 162 156 161
1984 24 24 50 8 48| 8 158 132 174 134 174
1985 59 59 27 49 271 50 122 154 132 154 131
1986 27 26 30 15 30| . 15 - 155 151 166 151 166
1987 45 45 36 27 35 22 136 145 153 146 157
1988 40 40 25 14 25 12 142 157 168 157 170
1989 55 56 46 26 46 27 125 135 155 135 154
1990 46 47 30, . 19 30 19 134 151 162 151 162
1991 41 40 3200 .23 3 24 . 140 141 149 158 150 157
AVE: 37 37 30, 19 o 29] 18] 144 144 152 163 152 163
Supraoptimal ... . b Lethal

1976 0 0l 0 0 0 o 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 o 0 0 0 0 0 0 0
1979 0 o 0 0 0 0 0 0 0 0 0 0
1980 0 o 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1987 0 0 0 1 0 2 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 o 0 0 0 0 0
1990 0 0 0 0 0 0 0. 0 0 0 0 0
1991 0 0 0 0 0 0 i 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-42. Number of Days Within Temperature Requirements for Wmter Run Chmook Salmon Smoltnf:catlon in the South Delta
Subregion, Based on DSM2-QUAL Modeling . ;

EBC1|  EBC2)EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT 7EBC1~ EBCZ;EBCZ_ELT?EBCZ,LLT PP_ELT| PP_LLT
Suboptimal Optimal
1976 38 38 36 5 357 . 2 144 146 177 147 180
1977 52 52 44 16 44 a7 129 136 162 137 162
1978 0 0 0 0 ol o 181 181 181 181 181
1979 51 49 36 25 35 24 132 145 156 146 157
1980 22 22 8 4 10 L 160 174 178 172 176
1981 38 38 5 0 11 0 143 166 181 170 181
1982 19 20 ar W 5 0 161 174 181 176 181
1983 30 31 12 15 18 16 150 169 166 163 165
1984 23 3 49, 10 158 128 179 133 172
1985 60 25 51 121 156 130 156 130
1986 27 33 16 154 146 165 148 165
1987 46 83y 14 135 145 157 148 160
1988 36 31 12 146 146 151 168 151 167
1989 58 39 24 123 122 139 151 139 154
1990 46 25 19 135 135 156 159 156 161
1991 36 29 23 145 145 151 158 152 158
AVE: 36 26 15 145 145 154 166 155 166
Supraoptimal Lethal

1976 0 0 0 0 0 0 0 0 0 0 0 0
1977 0 0 1 3 0 2 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0| 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 ' 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 L 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0. 0 o] 0 0 0 0
1987 0 0 0 7 0 7 0 0 ) 0 0 0
1988 0 0 0 2 0 3 0 0 0 0 0 0
1989 0 0 3 3 3. 3 0 0 0 0 0 0
1990 0 0 0 2 0. 1 0 0 0 0 0 0
1991 0 0 0 0 o ok 0 0 0 0 0
AVE: 0 0 0 1 0 1" 0 0 0 0 0

Table C.6.4-43. Number of Days Within Temperature Requlrements for Wmter Run Chmook Salmon Smoltification in the Suisun Bay
Subregion, Based on DSM2-QUAL Modelmg . ~

EBC1 EBC2 | EBC2_ELT EBCZ;;LT PP,Errl PP_LLT| = EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT

suboptimal [ Optimal
1976 37 35] . 42 22] 4] a1 145 147 140 160 141 161
1977 49 o 43 50 43 132 132 131 138 131 138
1978 10 0 L. 171 171 178 181 180 181
1979 55 40 51 41 126 125 132 141 130 140
1980 36 16 33 17 146 145 149 166 149 165
1981 38 16| 23 13 143 142 157 165 158 168
1982 51 22 41 22 130 130 141 159 140 159
1983 47 24 33 24 134 134 147 157 148 157
1984 38 ' 57 16 144 145 125 165 125 166
1985 60 35 58 121 121 146 123 146 123
1986 35 37 31 146 145 145 152 144 150
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 42 43 35 38 35 35 139 138 146 141 146 144
1988 43 44 36 23 37 24 139) 138 146 159 145 158
1989 50 54 45 46 45 46 131 127 136 135 136 135
1990 55 55 41 36 39 34 ' 140 144 142 146
1991 44 43 30 27 31 28 151 154 150 153
AVE: 43 44 37 29 37 28 3 144 153 144 153

Supraoptimal = Lethal

1976 0 0 0 0 0 0 0 0] 0 0 0 0
1977 0 0 0 0 0 0 0 R 0 0 0
1978 0 0 0 0 0 0 0 o] o 0 0 0
1979 0 0 0 0 0 0 0 o] o 0 0 0
1980 0 0 0 0 0] 0 0 0 0 0 0 0
1981 0 0 0 0 0] 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 L0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 o o] . o0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 2 0 2 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 L M 0 0 0 0 0 0
1990 0 0l @ 1 0 1 0 0 0 0 0 0
1991 0 0 0] 0 0 0 0 0 0 0 0 0
AVE: 0 " 0 0 o) 0 0 0 0 0 0 0

Table C.6.4-44. Number of Days Wﬁhin Temperatﬁrﬁej Requirements for Winter-Run Chinook Salmon Smoltification in the Suisun Marsh
Subregion, Based on DSM2-QUAL Modéling L

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT| PP_LLT EBC1 EBC2 | EBC2_ELT |EBC2_LLT| PP_ELT| PP_LLT

Suboptimal Optimal
1976 40 40 38 16 37 20 142 142 144 166 145 162
1977 53 52 48 39 49 41 128 129 133 140 132 138
Bay Delta Conservation Plan October 2011
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT  EBC2_LLT PP_ELT PP_LLT

1978 1 1 0 0 180 181 181 181 181
1979 62 63 60 37 . 118 121 144 124 141
1980 40 40 29 5 142 153 177 155 169
1981 40 40 22 4 141 159 177 157 165
1982 47 47 41 24 134 140 157 143 157
1983 64 65 35 29 116 146 152 147 152
1984 38 38 60 11 144 122 171 122 174
1985 63 62 28 55 : 153 126 154 124
1986 37 36 38 21 145 139 160 136 158
1987 49 49 39 30 132 142 145 142 144
1988 45 44 34 20 138 148 162 147 160
1989 60 59 51 36 122 129 142 128 138
1990 60 60 39 24 121 142 156 147 154
1991 47 43 31 25 138 150 156 150 154
AVE: 47 46 37 24 ‘ 135 144 157 144 154

Supraoptimal S Lethal

1976 0 0 0 6 . 0 ol 0 0 0 0 0 0
1977 0 0 0 R T 2 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 N 0 i 0 0 0 0 0 0
1980 0 0 0 g ) 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0
1983 0 0 o 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0
1986 0 Q#* 3 0 0 0 0 0 0 0
1987 0 6 0 6 0 0 0 0 0 0
1988 0 -0 0 0 0 0 0 0 0 0
1989 0 3 1 2 0 0 0 0 0 0
1990 0 1 0 1 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT| EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT  EBC2_LLT PP_ELT PP_LLT
AVE: 0 0 0 1 0 1 0 0 0 0 0 0

Table C.6.4-45. Number of Days Within Temperature Requirements for Winter-Run Chmook Salmon Smoltification in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT EBC2_LLT  PP_ELT| PP_LLT i 5 JiEBCl 13;‘EBC2[EBC2_ELTIEBcz_LLT, PP_ELT| PP_LLT
Suboptimal . : Optimal
1976 41 41 34 14 32 14 141 141 148 168 150 168
1977 54 53 48 24 47 34 127 128/ 133 157 134 147
1978 9 9 0 0 0 o 72 172] 181 181 181 181
1979 60 61 58 26 56 £ 120, 123 155 125 153
1980 39 39 34 6 31 .. 143 143 148 176 151 178
1981 43 44 24 0 20 | 138 137 157 181 161 181
1982 53 53 44 15 38 128 128 137 166 143 170
1983 48 48 34 17 33 - 3. 133 147 164 148 165
1984 42 42 57 5 57 L5 a0 b 140 140 125 177 125 177
1985 62 62 35 32 53 119 119 146 128 149 128
1986 35 35 38 37 21 146 146 143 162 144 160
1987 48 49 37 36 29 133 132 144 150 145 150
1988 51 51 34 34 15 131 131 148 168 148 167
1989 58 58 54 0 . - 53 .29 123 123 127 150 128 151
1990 65 66| .o 44 18 42 19 116 115 137 163 139 162
1991 48 420 310 . 25 31 25 133 139 150 156 150 156
AVE: 47 47 38 17,“ﬂ8 36 19 134 134 143 163 145 162
K Supraoptxmal ; - | Lethal

1976 0 0 o*¢ 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 2 0 2 0 0 0 0 0
1988 0 0 0 0 0 0 - 0 0 0 0 0
1989 0 0 0 1 0 1 0 0 0 0 0
1990 0 0 0 0 0 0 ‘61 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-76 Ocltcc::bo(;;i())i;
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C.6.4.3.6 Winter-Run Chinook Salmon—Adult

Modeling results for adult Chinook salmon did not differ between late fall-runs and winter-runs.
Therefore, only late fall-run data are reported here.

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for adult late fall-run Chinook in the Cache Slough subregion (Table
C.6.4-46). The average number of optimal days was 46 and 47 days under EBCland EBC2,
respectively; 55 and 72 days under EBC2_ELT and EBC2_LLT, respectively; and 51 and 69 days
under PP_ELT and PP_LLT. There were no supraoptimal or lethal temperature days under any
scenario.

EBC scenarios and PP scenarios in water temperatures for adult late fall-run Chinook in the East
Delta subregion (Table C.6.4-47) differed little, when accounting for climate change. The average
number of optimal days was 51 and 52 days under EBC1 and EBC2, respectively. Optimal
temperatures occurred on average on 60 and 77 days under EBC2_ELT and EBC2_LLT, respectively.
Under PP_ELT and PP_LLT, that number was 60 and 74 days, respectively. There were no
supraoptimal or lethal temperature days under any scenario for the entire modeling period.

EBC scenarios and PP scenarios in water temperatures for adult late fall-run Chinook in the North
Delta subregion (Table C.6.4-48) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days s was 32 for EBC1 and EBC2,
and between 39 and 68 days for all other scenarios (EBC2_ELT, EBC2 LLT, PP_ELT, and PP_LLT).
The number of supraoptimal or lethal temperature daysunder anyk scenario was zero.

Accounting for climate change; there was little difference between EBC scenarios and PP scenarios
in water temperatures for adult late fall-run Chinook in the San Joaquin Portion of the South Delta
subregion (Table C.6.4-49). Optimal water temperatures occurred on 53 days under the EBC1 and
EBC2 scenarios. Under all other scenarios, the number of days with optimal water temperatures
ranged from 61 to 72. There were no supraoptimal or lethal temperature days under any scenario..

[South Delta subregion text, Table C.6.4-50]

In the Suisun Bay subregion, water temperatures for adult late fall-run Chinook were similar among
scenarios {Table C.6.4-51) after accounting for changing climate. Optimal water temperatures were
reached onaverage on 47 days under EBC1 and EBCZ, on 53 days for both ELT other scenarios, and
62 days under the two LLT scenarios. There were no supraoptimal or lethal temperature days under
any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for adult late fall-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-52). Optimal
temperatures occurred on average on 44 and 45 days under EBC1 and EBC2, respectively; on 53 to
67 days under EBC2_ELT and EBC2_LLT, respectively, and on 54 and 64 days under PP_ELT and
PP_LLT, respectively. There were no supraoptimal or lethal temperature days under any scenario.

Water temperatures in the West Delta for adult late fall-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-53). Under EBC1 and EBCZ2,
optimal water temperatures occurred on 43 days per year, on average. Under EBC2_ELT, and
EBC2_LLT, optimal temperature conditions occurred on 52 and 72 days per year; and on 54 to 71
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days under PP_ELT and PP_LLT. There were no supraoptimal or lethal temperature days under any
scenario.
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Table C.6.4-46. Number of Days Within Temperature Requirements for Winter-Run Chinook Salmon Adult in the Cache Slough Subregion,
Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2[EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal § Optimal
1976 40 40 35 15 35 16 o 51 . 51 56 76 56 75
1977 60 60 49 30 48 35 30 30 41 60 42 55
1978 4 5 0 0 2 0 86 "85 90 90 88 90
1979 52 51 45 25 59 38 38 39 45 65 31 52
1980 35 32 24 3 40 10 56 59 67 88 51 81
1981 42 41 30 4 32 4" | 48 49, 60 86 58 86
1982 42 42 26 3 43 17 T s 48] 64 87 47 73
1983 46 46 34 17 38 19 L a4 44 56 73 52 71
1984 35 35 57 4 58f . 9 .56 56 34 87 33 82
1985 61 61 27 55 24 56 29 29 63 35 66 34
1986 31 28 42 21 45 21 59 62 48 69 45 69
1987 48 48 40 28 41 27 42 50 62 49 63
1988 47 45 34 15 37 15 46 57 76 54 76
1989 63 63 53] . 28 55 26 27 37 62 35 64
1990 59 60 40/ . 22 48 261 30 50 68 42 64
1991 42 43 31 25 30 25 47 59 65 60 65
AVE: 44 44 35 18 o 40 . 22 47 55 72 51 69
_ Supraoptimal SR Lethal

1976 0 e o] 0 0 0 0 0 0 0 0
1977 0 0 0 L 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 o 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 S0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 .0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-47. Number of Days Within Temperature Requirements for Winter*Run Chi“nook Salmon Adul‘t‘ in kthke East Delta Subregion, Based
on DSM2-QUAL Modeling = ] -

PP_LLT Sl Ba EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT

EBC1 EBC2 EBC2_ELT EBC2_LLT g PP_ELT
Suboptimal . Optimal
1976 39 39 30 5 32 6 52 61 86 59 85
1977 59 53 45 13 46| 25 37 45 77 44 65
1978 4 4 0 0 0 0 86 90 90 90 90
1979 46 45 41 220 43 25 45 49 68 47 65
1980 31 30 32 KR 7 5 61 59 82 64 36
1981 42 42 30 4 - 26 : 48 60 86 64 86
1982 45 47 29 8 25 6] 43 61 82 65 84
1983 38 38 15 N0k 36 10 52 75 81 74 80
1984 41 41| . 55 9 .5 50 36 82 36 86
1985 59 59 250 51 31 65 57 66 39
1986 22 42 23] T 69 67 70 57 73
1987 47 41 36 20 39 24 43 54 70 51 66
1988 20 200 9 21 12 71 77 84 70 79
1989 50 52 17 45 24 38 52 73 45 66
1990 46 47 16 28 19 43 51 74 62 71
1991 33 32 20 31 23 58 61 70 59 67
AVE: 39 39 30 13 31 16 52 60 77 60 74
Supraoptimal | Lethal
1976 0 0 0 0] 0 0] 0 0 0] 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 o0 o0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0l 0 0 0 0 0 0
1989 0 0 0 0 o] 0 0 0 0 0 0
1990 0 0 0 0 0 ok 0 0 0 0 0
1991 0 0 0 0 0 o] 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-48. Number of Days Within Temperature Reqwrements for Wmter Run Chmook Salmon Adult in the North Delta Subregion,
Based on DSM2-QUAL Modeling __—

EBC1 EBC2 EBCZ_ELT@EBcz;LfTT; PP EET. PPUT o EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
. Suboptimal F 1:: ol Optimal

1976 59 ‘ : 34 14 32 34 56 76 57 77
1977 63 5129 27 28 39 67 39 61
1978 50 39 6 40 41 53 83 51 84
1979 67 ~ 61 34 23 26 29 56 29 56
1980 51 . 51 20 40 40 39 70 40 71
1981 48 v 52 13 42 42 37 78 38 77
1982 57 50 24 33 33 40 67 40 66
1983 59 51 22 31 31 39 68 39 68
1984 57 56 15 34 34 34 76 35 76
1985 62 62 45 28 27 30 48 28 45
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 54 53 49 22 50 23 37 41 68 40 67
1987 65 65 51 29 53 28 .25 39 61 37 62
1988 55 55 43 19 45 19 36 48 72 46 72
1989 61 61 61 26 59 28 29 29 64 31 62
1990 66 66 64 29 65 30 . 24 26 61 25 60
1991 58 58 47 24 47 22 32 43 66 43 68
AVE: 58 58 51 23 52 23 32 39 68 39 67

Supraoptimal - Lethal

1976 0 0 0 0 0 ol 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0l 0 0 0 0 0 0
1980 0 0 0 0 0 .0 0 0 0 0 0
1981 0 0 0 0 0 - 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0] 0 0 0 0 0 0 0 0
1985 0 0 0 i) m 0 0 0 0 0 0 0
1986 0 0 0 .0 ] 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 ¥ . e 0 0 0 0 0 0
1989 0 0 e 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 -0 0 0 0 0 0 0 0
1991 0 0] 0 0 a 0 0 0 0 0 0 0
AVE: o 0 0 0 0 0 0 0 0 0 0

Table C.6.4-49. Number of Days Withmf]';emperatuy‘er Requirements for Winter-Run Chinook Salmon Adult in the San Joaquin River Portion of
the South Delta Subregion, Based on DS“M{:fQUAL~ModeIing

EBC1 EBC2 EBC2_ELT < EBgZ;LLT ‘ PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT EBC2_LLT E PP_ELT PP_LLT
Suboptirﬁal Optimal
1976 37 38 37| 15 ‘ 35 12 54 53 54 | 76 56 79
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1977 53 53 45 27 37 45 63 45 63
1978 0 1 0 0 89 90 90 90 90
1979 44 44 38 32 46 52 58 53 61
1980 24 24 18 67 73 83 75 83
1981 38 38 22 2 52 68 88 70 90
1982 25 25 17 14 65 73 76 75 78
1983 31 31 20 19 59| 70 71 65 70
1984 24 24 50 8 67, 41 83 43 83
1985 59 59 27 49 31" 63 4 63 40
1986 27 26 30 15 64| 60 75 60 75
1987 45 45 36 27 45 54 63 55 68
1988 40 40 25 14 51 66 77 66 79
1989 55 56 46 26 34 44 64 44 63
1990 46 47 30 19 43 60 71 60 71
1991 41 40 32 23 50 58 67 59 66
AVE: 37 37 30 19 ; ‘ 53 61 72 61 72

Supraoptimal . D — Lethal

1976 0 0 o, o o0 0 > 0 0 0 0 0 0
1977 0 0 0k . 0 0 o] 0 0 0 0 0 0
1978 0 0 0 0 0] 0 0 0 0 0 0 0
1979 0 0 0 S0 ol 0} 0 0 0 0 0 0
1980 0 ol 0 0 0 o 0 0 0 0 0 0
1981 0 0 0 o] " 0 0 0 0 0 0 0 0
1982 0 0 0 0 - 0 0 0 0 0 0 0
1983 0 0 0 0 o 0 0 0 0 0 0 0
1984 0 ik 1 0 0 0 0 0 0 0 0 0
1985 0 0 0 0o 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0F a0 0 0 0 0 0 0 0 0
1988 0 0 o 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 .0 0 0 0 0

Table C.6.4-50. Number of Days Within Temperature Requirements for Winter-Run Chmook Salmon Adult in the South Delta Subregion,
Based on DSM2-QUAL Modeling T

EBC1 EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT _EBC1 kEBCZ»EBCZ_ELTﬁEBC2~LLT. PP_ELT| PP_LLT
Suboptimal F . Optimal
1976 38 38 36 5 35 2l . 53 53| . .55 86 56 89
1977 52 52 44 16 44 177 5 38 38| 46 74 46 73
1978 0 0 0 0 0 0 E o 90| = 90 920 90 90
1979 51 49 36 25 35/, 41 54 65 55 66
1980 22 22 8 4 10 69 83 87 81 85
1981 38 38 15 0 11 52 75 90 79 90
1982 19 20 7 0 5 70 83 90 85 90
1983 30 31 12 18 59 78 75 72 74
1984 23 24 54 49 67 37 88 42 81
1985 60 60 25 .25 30 65 39 65 39
1986 27 27 35 33 63 55 74 57 74
1987 46 46 36 33 44 54 73 57 76
1988 36 36 31 31 55 60 79 60 79
1989 58 59| 039 39 31 51 63 51 66
1990 46 46/ 25 25 44 65 70 65 71
1991 36 g 30 29 54 60 67 61 67
AVE: 36 “ 27 26 15 54 63 76 64 76
- ‘ Lethal

1976 0 0] 0 0 0 0 0 0 0 0
1977 0 o 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 . 0 0 0 0 0
1984 0 0 0 0 0 0 o o 0 0 0 0
1985 0 0 0 0 0 0 e 0 0 0 0 0
1986 0 0 0 0 0 0 o0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 "0 0 0 0 0 0
1989 0 0 0 0 0 o 0 o 0 0 0 0
1990 0 0 0 0 0 ol 0 0[S e 0 0 0
1991 0 0 0 0 0 0 0 0 ) 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-51. Number of Days Within Temperature Requireméh
on DSM2-QUAL Modeling

iéﬁ:r Winter-Run Chinopk Salmon Adult in the Suisun Bay Subregion, Based

EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT  PP.LLT “~‘f‘;~;; EBéiT EBC2 EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . F Optimal

1976 37 42 22 21 © 54 56 49 69 50 70
1977 49 50 43 43 41 41 40 47 40 47
1978 10 3 0 1 0 80 80 87 90 89 90
1979 55 49 400 & 51 a4l 35 34 41 50 39 49
1980 36 33 16, . 33 17 55 54 58 75 58 74
1981 38 24 © 23 13 52 51 66 74 67 77
1982 51 40 - 41 e 22 39 39 50 68 49 68
1983 47 34 24 33 24 43 43 56 66 57 66
1984 38 . 57 17, 57 16 53 54 34 74 34 75
1985 60 35 58 35 58 30 30 55 32 55 32
1986 35 36 29% 37 31 55 54 54 61 53 59
1987 42 38 35 35 48 47 55 52 55 55
1988 43 23 37 24 48 47 55 68 54 67
1989 50 46 45 46 40 36 45 44 45 44
1990 55 36 39 34 35 35 49 54 51 56
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 44 43 30 27 31 28 46 47 60 63 59 62
AVE: 43 44 37 29 37 28 47 . 47 53 62 53 62

Supraoptimal 40T Lethal

1976 0 0 0 0 0 0 S0) 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 L0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 & 0 0 0 0 0 0
1982 0 0 0 0 0 o 0 0 o 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 W0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 . 0 Yy 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-52. Number of Days Wlthm Temperature Requlrements for Winter-Run Chinook Salmon Adult in the Suisun Marsh Subregion,
Based on DSM2-QUAL Modehng :

EBC1 EBC2 | EBC2_ELT EBC2.| LLT PP_ELT ‘E PP_LLT EBC1|  EBC2|EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
; uboptimal Optimal

1976 40 40 . 16| 37 20 51 51 53 75 54 71
1977 53 52 | 49 41 37 38 42 51 41 49
1978 1 1 0 0 89 89 90 90 90 90
1979 62 63 57 40 28 27 30 53 33 50
1980 40 40 27 13 51 51 62 86 64 78
1981 40 40 24 16 50 50 68 86 66 74
s\';\griiie’:;aDCrstervatlon Plan C.6.4-86 Ocl‘i;boe);f(())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1982 47 47 41 24 38 24 43 49 66 52 66
1983 55 54 35 29 34 29 36 55 61 56 61
1984 38 38 60 11 60 8 53 31 80 31 83
1985 63 62 28 55 27 57 28 62 35 63 33
1986 37 36 38 21 42 23 . 54 52 69 48 67
1987 49 49 39 30 39 31 . 51 60 51 59
1988 45 44 34 20 35 22 47 57 71 56 69
1989 60 59 51 36 52 41, 31 . 39 54 38 49
1990 60 60 39 24 34 260 30/ 51 66 56 64
1991 47 43 31 25 31 27 47| 59 65 59 63
AVE: 46 46 37 24 37 26 45 53 67 54 64

Supraoptimal Lethal

1976 0 0 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0] . D 0 0 0 0 0
1978 0 0 0 0 o o0 » 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 a0l 0 0 0 0 0 0 0 0
1981 0 0 0 "0 0 0. 0 0 0 0 0 0
1982 0 0 0 0 0 ol 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 ol o ol 0 0 0 0 0 0
1985 0 0 o 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
1987 0 0l 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0l 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 =00 0 0 0 0 0 0 0 0
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Table C.6.4-53. Number of Days Within Temperature Requirements for Winter-Run Chinook Saimon Adult in the West Delta Subregion, Based
on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT EBC1|  EBC2 EBC2_ELT EBC2_LLT  PP_ELT| PP_LLT
Suboptimal TR Optimal
1976 41 41 34 14 32 14 2500 50 57 77 59 77
1977 54 53 48 24 47 34 36 37 42 66 43 56
1978 9 9 0 0 0 0 - 81 81 90 90 90 90
1979 60 61 58 26 56 28 4 30 29 32 64 34 62
1980 39 39 34 6 31 4 52 520 . 57 85 60 87
1981 43 44 24 0 20 0s I 47 46| 66 90 70 90
1982 53 53 44 15 38 1] W 37 37 46 75 52 79
1983 48 48 34 17 33 16 " m 42 56 73 57 74
1984 42 42 57 5 57/ 4., 5 9 49 34 86 34 86
1985 62 62 35 53 32| | 83 Nz 28 55 37 58 37
1986 35 35 38 19 37) . 210 .~ 55 52 71 53 69
1987 48 49 37 29 36 29 2 41 53 61 54 61
1988 51 51 34 14 34 L HEFE A T 40 57 77 57 76
1989 58 58 54 30 . 53 29 32 32 36 60 37 61
1990 65 66 44 18 42 19 : 25 24 46 72 48 71
1991 48 42 3140 .25 31 251 42 48 59 65 59 65
AVE: 47 47 38 18 36/ 19| 43 43 52 72 54 71
Supraoptimal . .. b Lethal

1976 0 L o .0 0 0 0 0 0 0 0
1977 0 .0 0 0 0 0 0 0 0 0
1978 0 0 o0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0
1983 0 o 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0. 0 0 0 0 0
1989 0 0 0 0 0 0 ol .0 0 0 0 0
1990 0 0 0 0 0 0 . 0 g 0 0 0 0 0
1991 0 0 0 0 0 0 of 0 0 0 0 0

AVE: 0 0 0 0 0 0 0 =0 0 0 0 0
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C.6.4.3.7 Spring-Run Chinook Salmon—Juvenile

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for juvenile spring-run Chinook in the Cache Slough subregion (Table
C.6.4-54). The average number of optimal days was 86 and 87 days, respectively under
EBC1andEBC2 and varied from 89 to 100 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT.
The average number of supraoptimal days was 2 under EBC1landEBC2, 3 and 4 under EBC2_ELT and
PP_ELT, and 5 under EBC2_LLT and PP_LLT. There were no lethal days under any scenario.

EBC scenarios and PP scenarios for water temperatures for juvenile spring-run Chinook in the East
Delta subregion (Table C.6.4-55) differed little, when accounting for climate change. The average
number of optimal days was 80 days under EBC1 and EBC2, 83 to 102 days under EBC2_ELT,
EBC2_LLT, and 89 to 103 under PP_ELT, and PP_LLT, respectively. The average number of
supraoptimal days was 2 for EBC1 and EBCZ, 3 and 4 daysunder EBC2_ELT and PP_ELT, and 6 days
under EBC2_LLT and PP_LLT. The average number of lethal days was zero.

EBC scenarios and PP scenarios in water temperatures for juvenile spring-run Chinook in the North
Delta subregion (Table C.6.4-56) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days was 69 for EBC1 and EBC2,
and between 71and 94 days for all other scenarios (EBCZ2:ELT, EBC2_LLT, PP_ELT, and PP_LLT).
Supraoptimal water temperatures were reached on 2 days under EBC1 and EBC2, and ranged from 4
to 5 days under EBC2_ELT, EBC2_LLT, and from 4 to 5 under PP ELT and PP_LLT. No days with
lethal temperatures occurred during the modeling period.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for juvenile spring-run Chinook in the San Joaquin Portion of the
South Delta subregion [Table C.6.4-57). Optimal water temperatures occurred on 89 and 90 days
under the EBC1 and EBC2 scenarios. Under all other scenarios, the number of days with optimal
water temperatures ranged from 93 to 97. Supraoptimal temperatures were reached on average for
2 days under EBC1 and EBC2. Under all other scenarios, this number ranged from 2 to3 days. There
were zeroJethal temperature days under any scenario.

[South Delta subregion text, Table €.6.4-58]

In the Suisun Bay subregion, water temperatures for juvenile spring-run Chinook were similar
among scenarios (Table C.6.4-59) after accounting for changing climate. Optimal water
temperatures were reached on average on 82 days under EBC1 and EBC2, and 85 to 92 days for all
other scenarios. EBC1 and EBC2 averaged 1 day of supraoptimal conditions, while the number of
days for EBC_ELTand EBC1_LLT and PP_ELT and PP_LLT varied from 2 to4 days. There were zero
lethal temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for juvenile spring-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-60). Optimal
temperatures occurred on average on 87 days under EBC1 and EBC2, and on 91 to 97 days under
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions occurred on
1 and 2 days under EBC1 and EBC2, respectively, and on 3 to5 days under all other scenarios (i.e.,
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT). Lethal temperatures did not occur under any scenario.

Water temperatures in the West Delta for juvenile spring-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-61). Under EBC1 and EBC2,
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optimal water temperatures occurred on 81 days per year, on average. Under EBC2-ELT, and
EBC2_LLT, optimal temperature conditions occurred on 86 to 99 days per year; and on 90 to100
days under PP_ELT and PP_LLT. Supraoptimal temperatures occurred on 1 day under EBC1 and
EBC2Z, and on 2 to 3 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. There were no lethal
temperature days under any scenario.
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Table C.6.4-54. Number of Days Within Temperature Requirements for Spring-Run Chinook Salmon Juvenile Rearing in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2 |EBC2 ELT[EBC2_LLT| PP_ELT| PP_LLT
Suboptimal o Optimal
1976 100 99 90 79 90 79 o83 84 88 95 88 93
1977 90 89 78 76 78 76 92l o3 104 106 104 106
1978 85 85 79 57 82 70 96 9 101 123 98 109
1979 96 96 95 78 9% 85 84 84 . 85 95 84 87
1980 93 93 84 67 92 79] 90 90| . 99 116 91 104
1981 95 91 33 73 85 710 .83 87, 94 101 91 103
1982 106 107 97 79 104 79 Ef ' 74| 83 100 75 100
1983 95 95 90 71 97 75 ‘ ‘ 87 83 106 73 100
1984 95 96 94 83 96 82 81 39 89 87 39
1985 97 95 81 80 78| 80} 87 98 102 101 102
1986 82 81 81 71 95| 75 101 89 109 76 105
1987 98 97 84 76 83 76| o 76 98 92 99 92
1988 83 30 76 71l 75 69 103 107 106 108 108
1989 98 98 92 88 91 87, 82 86 91 86 92
1990 100 100 97 = . 86 95 84| 82 82 76 89 79 92
1991 99 99 93 . 76 97 76] 83 33 39 106 85 106
AVE: 95 94 87 76 90| ..78] - 86 87 92 102 89 99
. Supraoptimal ; R Lethal

1976 0 ol s 9 11 0 0 0 0 0 0
1977 0 I 0 0 ol 0 0 0 0 0 0 0
1978 1 T 2 L2 2 3 0 0 0 0 0 0
1979 2 2 2 9. 2 10 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 4 4 5L 8 6 8 0 0 0 0 0 0
1982 1 1 2 3 3 3 0 0 0 0 0 0
1983 0 0 9 5 12 7 0 0 0 0 0 0
1984 6 6 0 11 0 12 0 0 0 0 0 0
1985 0 0 3 0 3 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 12 2 11 2 0 0 0 0 0 0
1987 9 9 0 14 0 14 0 0 0 0 0 0
1988 0 0 0 6 0 6 0 0 0 0 0 0
1989 2 2 4 3 5 3 -0 0 0 0 0 0
1990 0 0 9 7 8 6 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 .0 0 0 0 0
AVE: 2 2 3 5 4 5 0 0 0 0 0 0

Table C.6.4-55. Number of Days Within Temperature Requirements for Sprmg Run Chmook Salmon Juvemie Rearmg in the East Delta
Subregion, Based on DSM2-QUAL Modeling .

PP_ELT|  PP_LLT " EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT

EBC1 EBC2 EBC2_ELT EBC2_LLT §
Suboptimal , - L Optimal
1976 100 100 90 78 85| 73 b 82 87 91 93 98
1977 90 94 80 74 77 .75 88 102 108 105 107
1978 86 86 82 76 55 94 97 122 104 123
1979 102 101 98 .95 735 - 79 78 97 83 99
1980 107 107 109 98 68| ‘ 76 76 74 115 85 115
1981 114 111 93 85 71 64 67 83 106 92 104
1982 114 114 110 107 81| 66 66 70 94 71 97
1983 114 114 101 fioﬁji; T4 65 65 71 95 71 97
1984 99 99| . 109 100 80 77 77 74 91 83 94
1985 104 104 . 86 79 78 78 83 103 93 103
1986 99 100 99| . 65 83 83 79 115 74 113
1987 98 81 73 76 76 89 99 101 9%
1988 84 76 65 99 99 104 113 107 112
1989 100 100 92 85 82 82 83 95 85 94
1990 105 106 94 84 77 76 71 89 80 91
1991 95 9% 90 73 87 86 86 106 92 109
AVE: 101 101 : 90 73 80 80 83 102 89 103
Supraoptimal Lethal
1976 1 1 6 14| 5 12 0 0] o] 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 2 2 3 3 2 4 0 o 0 0 0 0
1979 2 2 6 11 4 10 o 0 0 0 0 0
1980 0 0 0 0 0 0 S0k, 0 0 0 0 0
1981 4 4 6 7 5 7 0 0 0 0 0 0
1982 2 2 2 4 4 0 0 0 0 0 0
1983 3 3 10 11 11 0 0 0 0 0 0
1984 7 7 0 9 0 0 ‘Otj 0 0 0 0
1985 0 0 4 0 3 0 E ™ 0 0 0
1986 0 0 3 3 9 0 0 0 0 0 0
1987 8 8 0 13 0 o 0 0 0 0 0
1988 0 0 0 7 0 6 0 0 0 0 0 0
1989 0 0 4 4 5 3 0 0 0 0 0 0
1990 0 0 8 7 8 T 0 0 0 0 0
1991 0 0 1 3 0 0 o 0 0 0 0 0
AVE: 2 2 3 6 4 6 0 0 0 0 0 0

Table C.6.4-56. Number of Days Within Temperature Requlrements for Sprmg Run Chinook Salmon Juvenile Rearing in the North Delta
Subregion, Based on DSM2-QUAL Modeling - S

EBC1 EBC2 | EBC2_ELT EBcz_Lgr; PPELT  PPLT| EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
_11Suboptimal g T Optima

1976 109 L S 94 87 72 71 86 93 86 93
1977 121 112 77 61 61 71 102 70 105
1978 107 103: ’ 76 72 72 76 99 74 100
1979 114 107 86 67 67 64 87 67 89
1980 112 114 83 70 71 67 97 68 97
1981 120 108 86 61 63 68 94 65 94
1982 121 112 91 58 58 66 89 67 88
1983 118 103 82 60 60 70 89 70 89
1984 104 114 82 72 72 67 93 68 93
1985 111 113 118 90 118 90 71 69 57 91 56 90
s\';\griiie’:;a;zgservatlon Plan C.6.4-94 Ocl‘::boe);i())'i;
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¢

EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 104 104 101 75 101 76 76 76 79 103 79 101
1987 106 106 108 84 109 84 74| 74 72 95 71 95
1988 97 97 99 71 100 71 85 85 79 104 78 104
1989 108 108 100 90 100 90 71 71 78 84 79 84
1990 110 111 104 95 104 94 2N 73 81 73 82
1991 117 117 114 82 112 82 64 67 96 69 96
AVE: 111 111 107 84 107 84 69 71 94 71 94

Supraoptimal Lethal

1976 2 2 3 3 3 0 IR 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 3 3 5 5 6 ] 0 0 0 0 0
1979 1 1 8 8| 7 0 0 0 0 0 0
1980 1 0 1 1 .3 0 0 0 0 0 0
1981 1 1 8 9 2 0 0 0 0 0
1982 3 3 4 3 3] 0 0 0 0 0
1983 4 4 9 ] 9 11 0 0 0 0 0 0
1984 7 7 1 7 1 T 0 0 0 0 0 0
1985 0 0 7 1 .8 2| 0 0 0 0 0 0
1986 2 2 2L 4 2 50 0 0 0 0 0 0
1987 2 2 2 3 2L 3 0 0 0 0 0 0
1988 1 1 5 8 50 .8 0 0 0 0 0 0
1989 3 3 e 8| 3 8 0 0 0 0 0 0
1990 0 0 50 6 5 6 0 0 0 0 0 0
1991 1 3] 1 4 1 4 0 0 0 0 0 0
AVE: 2 2l 4 5 4 5 0 0 0 0 0 0

Table C.6.4-57. Number of Days Withjih:]"e_mperaturé Requirements for Spring-Run Chinook Salmon Juvenile Rearing in the San Joaquin River
Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT | EBCZ__LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT E PP_ELT PP_LLT
SuboptiMal Optimal
1976 94 94 96 | 87 ‘ 95 85 89 89 84 | 92 85 93
Bay Delta Conservation Plan C.6.4-95 October 2011
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EBC1 EBC2 | EBC2_ELT  EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1977 90 91 77 77 77 76 92 105 105 105 106
1978 82 82 77 78 77 78 97 102 104 102 104
1979 95 95 90 91 90 90 89 91 89 91
1980 90 89 80 86 81 85 103 97 102 98
1981 88 86 84 77 84 76 91 105 91 106
1982 96 96 88 101 86 100 88 81 90 82
1983 88 87 89 95 89 94 | 83 87 84 88
1984 92 92 94 86 92 86 L8 90 91 90
1985 98 97 85 84 85 85 - 98 92 97
1986 86 86 80 83 77 82 99 99 102 100
1987 92 92 87 84 84 75 ; 95 88 98 96
1988 81 82 77 70 102 101 105 113 107 117
1989 97 96 91 93 0 86 90 88 90 91
1990 100 100 94 87 82 81 91 82 93
1991 89 90 84 82 92 98 100 99 105
AVE: 91 91 86 85 T 90 93 96 94 97

Supraoptimal. L Lethal

1976 0 0 3 4 .3 5 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 3 3 3 m 3 o 0 0 0 0 0 0
1979 4 4 3 ol . 3] 0 0 0 0 0 0
1980 0 0| 0 0 0 0 0 0 0 0 0 0
1981 1 1 7 0 7 0 0 0 0 0 0 0
1982 3 6 0 f 0 0 0 0 0 0 0
1983 3 3 "0 9 0 0 0 0 0 0 0
1984 7 7 7 0 7 0 0 0 0 0 0
1985 0 0 . 0 5 0 0 0 0 0 0 0
1986 0 0 N3 0 3 0 0 0 0 0 0 0
1987 6 6 0 10 0 11 0 0 0 0 0 0
1988 0 0 1 0 1 1 0 0 0 0 0 0
1989 0 0 1 1 1 1 0 0 0 0 0 0
1990 0 0 7 4 7 5 0 0 0 0 0 0
Bay Delta Conservation Plan C.6.4-96 October 2011
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EBC1 EBC2 | EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT| EBC1 EBC2 |EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 2 2 3 2 3 2 0. . 0 0 0 0 0

Table C.6.4-58. Number of Days Within Temperature Requirements for Spring-Run Chmook Salmon Juvenile Rearing in the South Delta
Subregion, Based on DSM2-QUAL Modeling :

EBC1 EBC2 |EBC2_ELT EBC2_LLT  PP_ELT| PP_LLT EBc1§ Eaezfescz_ELrisacz,LLr‘ PP_ELT| PP_LLT
Suboptimal F b .. Optimal
1976 96 96 86 76 85 76| 86 94 93 95
1977 83 83 77 76 77 77 99 106 105 105
1978 78 78 66 54 63 57 102 126 116 123
1979 95 95 91 89 91 . 91 82 86 89 85
1980 81 81 76 74 77] .78 102 109 106 105
1981 78 78 77 72 77 A 100 103 99 104
1982 89 89 81 87 83 97 90 95 92 85
1983 83 83 88 93 88 93 . 98 89 82 89
1984 92 92 82 87 . 85 84 85 100 86 97 89
1985 86 86 78 . 8 = 78 81 9% 101 101 101 101
1986 76 76 66 = . 63 63 67 - 106 106 109 117 109 113
1987 88 87 75 .65 75 62, 85 86 107 103 107 105
1988 75 76 76 61 . 75, 61 108 107 107 116 108 120
1989 95 96| .0 89 89 83 86 85 89 95 89 96
1990 97 97" 93 91 79 85 85 80 97 82 97
1991 81 “if 77 ‘ %7¢ .73 101 101 104 108 104 109
AVE: 86 . 80 80 77 94 94 99 102 99 101
Supraoptimal = Lethal

1976 1 1] 13 5 12 0 0 0 0 0 0
1977 0 0 s 0 0 0 0 0 0 0 0 0
1978 2 2 3 2 3 2 0 0 0 0 0 0
1979 5 5 4 7 2 6 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 4 4 6 7 6 7 0 0 0 0 0 0
s\';\griiie’:;aDCrstervatlon Plan C.6.4-97 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1982 3 3 6 0 7 0 0 0 0 0 0 0
1983 3 1 11 0 12 0 JFE 0 0 0 0
1984 6 6 1 10 1 10 0 .0 0 0 0 0
1985 0 0 3 0 3 0 S0 0 0 0 0 0
1986 0 0 7 2 10 2 0 0 0 0 0 0
1987 9 9 0 14 0 15 0 -0 0 0 0 0
1988 0 0 0 6 0 2 0 o0 0 0 0 0
1989 1 1 4 3 4 3 0 ol . 0 0 0 0
1990 0 0 9 7 9 6 0 0 -0 0 0 0
1991 0 0 1 0 1 0 0 0 0 0 0 0
AVE: 2 2 4 4 4 4 o 0 0 0 0 0

Table C.6.4-59. Number of Days Within Temperature Requwements for Sprmg Run Chmook Salmon Juvenile Rearing in the Suisun Bay
Subregion, Based on DSM2-QUAL Modeling : .

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 |EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . - Optimal

1976 99 98 99| 93] N 99 84 85 83 86 82 83
1977 101 102 91 93 89 81 80 91 89 93 91
1978 83 84 82, 19 82 98 97 98 100 98 101
1979 96 96 96 92 . 95 = 86 86 86 82 87 81
1980 104 104 | . 84 90 79 79 86 99 93 100
1981 104 103, 84 90 78 79 87 96 90 96
1982 110 " i 101 72 71 76 98 81 100
1983 109 97 73 73 76 95 77 97
1984 98 94 79 79 82 87 89 89
1985 103 101 87 79 81 95 86 95 87
1986 93 91 87 89 91 79 101 87 103
1987 99 100 92 79 78 88 80 90 82
1988 89 89 88 94 94 96 96 95 97
1989 99 99 95 83 83 84 86 85 85
1990 103 103 104 104 104 79 79 74 72 74 77
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 105 105 97 92 9% 87 77 77 85 86 86 91
AVE: 100 100 95 89 93 87 82 . - 82 85 90 38 92

Supraoptimal R Lethal

1976 0 0 1 4 2 4 S0k 0 0 0 0 0
1977 0 0 0 0 0 0 o 0 0 0 0 0
1978 1 1 2 3 2 3 0 0 0 0 0 0
1979 0 0 0 8 0 9 ) 0L 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 2 2 2 2| 0 0 0 0 0 0
1982 0 0 0 1 0 1 0 0 "0 0 0 0
1983 0 0 8 3 8 1 0 0 0 0 0 0
1984 6 6 0 8 0 8 0 0 0 0 0 0
1985 0 0 0 1 0 el ) 0 0 0 0 0
1986 0 0 9 3 sl . 2l 04 0 0 0 0 0
1987 4 4 0 10 0 0] 0 0 0 0 0 0
1988 0 0 0 6 0 6 0 0 0 0 0 0
1989 0 0 1 y. W y 0 0 0 0 0 0
1990 0 0 4 "6 - 4 6L 0 0 0 0 0 0
1991 0 0 0 4 0 4 0 0 0 0 0 0
AVE: 1 1 2 4 -2 4 0 0 0 0 0 0

Table C.6.4-60. Number of Days thhm Temperature Requlrements for Spnng Run Chinook Salmon Juvenile Rearing in the Suisun Marsh
Subregion, Based on DSM2- QUAL Modeling ~

EBC1 EBC 2 | EBC2_ELT | EBC2 LLT PP__ELT{ ‘ PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
f = \ ‘ Optimal

1976 99 85 94 87 84 84 85 87 84 87
1977 90 78 78 77 92 95 103 104 104 105
1978 81 "‘7é 77 70 100 100 100 107 103 110
1979 97 88 95 87 84 84 86 87 86 84
1980 92 79 82 79 91 91 98 104 101 104
1981 80 76 78 77 99 98 99 97 98 98
s\';\griiie’:;aDCrstervatlon Plan C.6.4-99 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1982 113 113 111 84 106 83 69 69 69 96 74 93
1983 107 106 92 74 91 74 75 - . 76 79 102 80 102
1984 95 95 85 83 83 ) 98 88 99 90
1985 93 91 80 85 79 91 99 97 100 97
1986 86 86 84 76 88 ; 96 85 104 82 105
1987 96 95 81 78 77 78 101 90 105 90
1988 85 84 83 72 76 99| 100 105 107 104
1989 99 98 97 91 92 821 88 86 87
1990 103 102 96 83 95 80 93 79 86
1991 96 96 89 78 89 86 104 92 102
AVE: 95 94 88 80 86 = 87 97 93 97

Supraoptimal e . Lethal

1976 0 0 4 11 5/ v 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0
1978 1 1 2 2 2 0 0 0 0 0 0
1979 1 2 1 7 1 11 ) 0 0 0 0 0
1980 0 0 0 20 0 o . 0 0 0 0 0 0
1981 3 4 5 9 6 7. ‘ 0 0 0 0 0 0
1982 0 0 2 2 2 6 0 0 0 0 0 0
1983 0 0 11 6 11 6 0 0 0 0 0 0
1984 6 6 2. 1] 0 0 0 0 0 0
1985 0 0 o] . 3 0 0 0 0 0 0 0
1986 0 : 2 . 3 0 0 0 0 0 0
1987 9 S0 13 0 0 0 0 0 0
1988 0 0 7 0 0 0 0 0 0
1989 0 4 3 0 0 0 0 0 0
1990 0 8 6 0 0 0 0 0 0
1991 0 1 0 0 0 0 0 0 0
AVE: 1 4 5 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan €.6.4-100 Ocltct?:bo(;;i())i;
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Table C.6.4-61. Number of Days Within Temperature Requirements for Spring-Run Chinook Salmon Juvenile Rearing in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2]EBC2 ELT EBC2 LLT| PPELT| PP_LLT
Suboptimal = TR Optimal
1976 102 102 94 85 93 84 81 8 89 91 90 93
1977 97 97 83 78 82 77 < 85| . 85 99 104 100 105
1978 81 81 83 72 77 69 © o101 101 98 109 104 112
1979 97 98 96 88 9 88 |, 85 84 86 89 86 89
1980 106 106 95 81 86 go| 77 77| 88 102 97 103
1981 108 107 95 76 85 76, 74 75| 85 103 95 102
1982 116 115 111 81 99 80| . 66 67, 71 101 83 102
1983 108 108 96 80 96 79 . ¥M‘~ 74 74 79 96 78 98
1984 98 98 104 88 97 . 80 80 79 88 86 89
1985 105 103 88 84 86 77 79 94 98 96 98
1986 91 90 92 77 84 92 79 105 86 106
1987 102 103 89 76 88 2 71 93 94 94 100
1988 87 87 85 77 84 96 96 98 106 99 112
1989 101 101 99 94 99 81 81 83 88 83 88
1990 107 107 106 . 82| 103 75 75 71 97 74 96
1991 105 105 101, .75 99 77 77 81 107 83 107
AVE: 101 101 95 81 91] 81 81 86 99 90 100
Supraoptimal . S Lethal

1976 0 0l 0 7 0 6 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 oo 1 1 1 1 0 0 0 0 0 0
1979 0 0 0 5 0 5 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 2 3 2 4 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 7 6 8 5 0 0 0 0 0 0
1984 5 5 0 7 0 7 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 11 0 12 0 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-101 Ocltct?:bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT  PP_LLT
1987 8 8 0 12 0 12 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 5 3 5 4 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 1 1 2 3 2 3 =0 0 0 0 0
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C.6.4.3.8 Spring-Run Chinook Salmon—Smoltification

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for smolt spring-run Chinook in the Cache Slough subregion (Table
C.6.4-62). The average number of optimal days was 134 days under EBC1 and EBC2 and 135 to 151
days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of supraoptimal days
was 4 under EBC1 and EBC2, 8 under EBC2_ELT and PP_ELT, and 13 under EBC2_LLT and PP_LLT.
There were no lethal days under any scenario.

EBC scenarios and PP scenarios in water temperatures for smolt spring-run:Chinook in the East
Delta subregion (Table C.6.4-63) differed little, when accounting for climate change. The average
number of optimal days was 138 days under EBC1 and EBC2, 143 to 156 days under EBC2_ELTand
EBC2_LLT, and 143 to 154 under PP_ELT, and PP_LLT, respectively. The average number of
supraoptimal days was 5 for EBC1 and EBC2, 10 to 13 days.under EBC2_ELT and EBC2_LLT, and 9 to
13 under PP_LLT and PP_LLT. There were no lethal days under any scenario.

EBC scenarios and PP scenarios in water temperatures for smolt spring-run Chinook in the North
Delta subregion (Table C.6.4-64) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days was 118 for EBC1 and EBC2,
and between 121 and 148 days for all other scenarios (EBC2 _ELT, EBC2_LLT, PP_ELT, and PP_LLT).
Supraoptimal water temperatures were reached on 5 days under EBC1 and EBC2, and ranged from 9
to 12 days under EBC2_ELT and EBC2Z_LLT, and from 9 to 11 under PP_ELT and PP_LLT. Lethal
water temperatures were not reached under any scenario. o

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for smolt spring-run Chinook in the San Joaquin Portion of the South Delta
subregion (Table C.6.4-65). Optimal water temperatures occurred on 141 and 140 days under the
EBC1 and EBC2 scenarios, respectively. Under all other scenarios, the number of days with optimal
water temperatures ranged from 145 to 158. Supraoptimal temperatures were reached on average
for 5 days under EBC1 and EBC2; Under all other scenarios, this number ranged from 7 to 8 days.
There were no lethal temperature days under any scenario.

[South Delta subregion text, Table C.6.4-66]

In the Suisun Bay subregion, water temperatures for smolt spring-run Chinook were similar among
scenarios (Table C.6.4-67) after accounting for changing climate. Optimal water temperatures were
reached on'average on 136 days under EBC1 and 135 days under EBC2. The number of optimal
temperature conditions was 139 and 143 for all other scenarios. EBC1 and EBC2 averaged 3 days of
supraoptimal days, while the number of days for EBC2_ELT and EBC2_LLT and PP_ELT and PP_LLT
varied from 6 to 11 days. There were no lethal temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for smolt spring-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-68). Optimal
temperatures occurred on average on 132 and 133 days under EBC1 and EBC2, on 137 to 146 days
under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions
occurred on 4 days under EBC1 and EBC2, and on 8 to 12 days under all other scenarios (i.e.,
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT). Lethal temperatures did not occur under any scenario.

Water temperatures in the West Delta for smolt spring-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-69). Under EBC1 and EBC2,
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optimal water temperatures occurred on 133 days per year, on average. Under EBC2_ELT and
EBC2_LLT, optimal temperature conditions occurred on 138 and 154 days per year, respectively;
and on 140 to 154 days under PP_ELT and PP_LLT. Supraoptimal temperatures occurred on 3 days
under EBC1 and EBCZ, and on 6 to 10 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. There
were no lethal temperature days under any scenario.
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Table C.6.4-62. Number of Days Within Temperature Requirements for Spring-Run Chinook Salmon Smoltification in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal Optimal
1976 40 40 35 15 35 16 L1400 . 140 135 146 137 145
1977 60 60 49 30 48 = 122 133 149 134 144
1978 4 5 0 0 2 175 178 170 176 170
1979 52 51 45 25 59 122 . 129 142 114 130
1980 35 32 24 3 40 151 175 143 168
1981 42 41 30 4 32 133 165 137 165
1982 42 42 26 3 43 136 165 132 151
1983 46 46 34 17 38 128 149 127 147
1984 35 35 57 4 58 141 160 120 155
1985 61 61 27 55 24 121 146 123 148 121
1986 31 28 42 21 45 150 124 150 121 150
1987 48 48 40 28 41 121 137 132 137 132
1988 47 45 34 15 . 37 137 144 153 141 152
1989 63 63 53 E B 114 123 145 120 145
1990 59 60 40 - 48 115 131 146 124 140
1991 42 43 31 30 25 140 139 145 151 148 150
AVE: 44 44 35 40 e 22] 134 134 139 151 135 148
_Supraoptimal B Lethal

1976 3 37 130 L 22 0 0 0 0 0 0
1977 0 0 o] © .3 E 3 0 0 0 0 0 0
1978 2 20 2 4 12 0 0 0 0 0 0
1979 9 9/ 9 14 0 0 0 0 0 0
1980 0 0 0 5 0 0 0 0 0 0
1981 8 8 13 13 0 0 0 0 0 0
1982 4 4 7 14 0 0 0 0 0 0
1983 8 3 17 16 0 0 0 0 0 0
1984 7 7 5 19 0 0 0 0 0 0
1985 0 0 9 4 10 5 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-105 Ocltct?:bo(;;i())i;
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 4 4 16 11 16 11 0 0 0 0 0 0
1987 13 13 5 22 4 23 0. 0 0 0 0 0
1988 1 1 5 15 5 16 0o 0 0 0 0 0
1989 5 5 6 9 7 11 0 0 0 0 0 0
1990 7 7 11 14 10 16 0 0 0 0 0 0
1991 0 0 6 6 4 7 0 -0 0 0 0 0
AVE: 4 4 8 13 8 13 0 0 0 0 0 0

Table C.6.4-63. Number of Days Within Temperature Requirements for Sprmg Run Chmook Salmon Smoltlf‘catlon in the East Delta Subregion,
Based on DSM2-QUAL Modeling :

EBC1 EBC2 | EBC2_ELT | EBC2_LLT | PP_ELTL;~PP_LLT . EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal L ) Optimal
1976 39 39 30 5 32 6 140 134 156 134 155
1977 59 53 45 13 46 250 129 137 166 136 154
1978 4 4 0 0 0 0 ~ 174 174 167 176 169
1979 46 45 41 250 = 127 129 143 129 141
1980 31 30 32 5 " 151 148 168 156 172
1981 42 42 30 | 4 133 139 165 143 165
1982 45 47 29 6 130 140 163 145 166
1983 38 38 15 10 135 149 157 147 156
1984 41 41| 55, 5 130 130 124 155 124 159
1985 59 59 25 51 123 123 146 144 148 127
1986 22 o 21 23 17 154 156 143 149 136 153
1987 47 azl 36 24 122 122 141 138 138 135
1988 20 200 . 14 12 161 161 162 165 156 158
1989 50 52 8 24 128 126 138 155 130 149
1990 46 47 9 19 129 128 130 148 141 148
1991 33 32 29 23 147 147 148 155 145 152
AVE: 39 39 30 16 138 138 143 156 143 154
Supraoptiyrhal Lethal

1976 4 4 19 22 17 22 0 0 0| 0] 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 3 0 3 0 0 0 0 0 0
1978 3 4 8 15 6 13 0. 0 0 0 0 0
1979 10 10 12 17 10 16 o o 0 0 0 0
1980 2 2 3 6 0 6 ol 0 0 0 0 0
1981 7 7 13 13 13 13 0 0 0 0 0 0
1982 5 5 13 11 12 10 0 0 0 0 0 0
1983 9 9 18 16 19 16 o ol 0 0 0 0
1984 12 12 4 19 4 19 0 [l 0 0 0
1985 0 0 1 5 10 4 0 Ik 0 0 0
1986 6 5 16 13 13 12 0 0 o 0 0 0
1987 13 13 5 24 5 23 o 0 0 0 0 0
1988 2 2 7 11 0 0 0 0 0 0
1989 4 4 6 10 - 0 0 0 0 0 0
1990 7 7 13 18 13 a5k : 0 0 0 0 0
1991 2 3 5 7 6| . 7 0 0 0 0 0
AVE: 5 5 10 13 9 13 0 0 0 0 0

Table C.6.4-64. Number of Days Within Temperature Requzrements for Sprmg Run Chinook Salmon Smoltification in the North Delta
Subregion, Based on DSM2-QUAL Modeling :

EBC1 EBC2 EBC2~EET§EBC2;LLTi;kPP;Efrﬁk-PP~LLTL - EBC1|  EBC2|EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
.1Suboptimal L E Optimal

1976 60 58/ 35 . 15 14 117 119 132 150 134 152
1977 63 “éé, 29 119 120 131 159 131 153
1978 51, 50 6 126 127 134 162 132 164
1979 68 65 . 34 106 109 106 133 107 132
1980 51 51 . 21 20 129 129 127 157 128 159
1981 48 48 53 120 52 13 126 126 117 159 118 159
1982 57 57 0 A 50 24 120 120 121 150 121 149
1983 60 60 51 22 116 115 114 146 114 146
1984 57 57 58 15 116 116 120 154 121 155
1985 68 67 61 42 63 45 112 112 109 131 107 128
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 54 53 49 22 50 23 125 150 125 148
1987 66 66 51 29 53 28 128 139 125 139
1988 55 55 43 19 45 19 127 152 125 151
1989 61 61 63 26 61 28 110 140 110 142
1990 66 66 64 29 65 30 110 136 109 137
1991 60 60 49 24 48 22 ‘ 129 151 131 153
AVE: 59 59 52 23 52 23 118 121 148 121 148

Supraoptimal . . Llethal

1976 6 6 16 18 o[ o 0 0 0
1977 0 0 0 0 0, o 0 0 0
1978 5 5 11 13 0 0 0 0 0
1979 8 8 15 15 0 0 0 0 0
1980 3 3 3 5 0 0 0 0 0
1981 8 8 12 11 0 0 0 0 0
1982 5 5 11 9 0 0 0 0 0 0
1983 6 7 17 14 ; 0 0 0 0 0 0
1984 10 10 4 e 3 0 0 0 0 0 0
1985 2 3 12/ 9 12 9 0 0 0 0 0 0
1986 4 4 gl . 10 7 1] 0 0 0 0 0 0
1987 10 30 14 4 15 0 0 0 0 0 0
1988 3 13 120 0 130 w3 0 0 0 0 0 0
1989 6 9 E 12 0 0 0 0 0 0
1990 6 - 15 0 0 0 0 0 0
1991 3 N3k 7 0 0 0 0 0 0
AVE: 5 9 11 0 0 0 0 0 0

Table C.6.4-65. Number of Days Withmw kgen’u.)eratu‘reE Requirements for Spring-Run Chinook Salmon Smoltification in the San Joaquin River
Portion of the South Delta Subregion, B‘asgd on DSMZ-QUAL Modeling

EBC1 EBC2 EBC2_ELT EBCZ__LLT I PP_ELT § PP_LLT EBC1 EBC2 i EBC2_ELT i EBC2_LLT E PP_ELT PP_LLT
Suboptimal Optimal
1976 37 38 37 15] 35 12 144 143] 138 147 140 150
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT  EBC2_LLT PP_ELT PP_LLT

1977 53 53 45 27 45 137 155 137 155
1978 0 1 0 0 0 174 177 174 177
1979 44 44 38 32 133 142 134 145
1980 24 24 18 38 164 175 166 175
1981 38 38 22 2 146 173 148 174
1982 25 25 17 14 153 166 155 168
1983 31 31 20 19 146 156 142 157
1984 24 24 50 8 . 129 164 131 163
1985 59 59 27 49 144 132 144 131
1986 27 26 30 15 136 162 135 162
1987 45 45 36 27 143 139 145 141
1988 40 40 25 14 151 162 151 164
1989 55 56 46 26 131 152 131 150
1990 46 47 30 19 143 154 143 154
1991 41 40 32 23 , 148 156 149 154
AVE: 37 37 30 19 as| o b 141 140 145 157 145 158

Supraoptimal . e I Lethal

1976 2 2 8] « 21 " .8 21 0 0 0 0 0 0
1977 0 0 o) - n 0 0 0 0 0 0
1978 5 5 8 0 0 0 0 0 0
1979 9 9 11 0 0 0 0 0 0
1980 0 0 1k 0 0 0 0 0 0
1981 7 8 14} 0 0 0 0 0 0
1982 8 8 12 0 0 0 0 0 0
1983 10 0 16 ; 0 0 0 0 0 0
1984 11 11 4 114 4 12 0 0 0 0 0 0
1985 0 0 11 1 11 1 0 0 0 0 0 0
1986 4 4 16 ~ 17 5 0 0 0 0 0 0
1987 14 14 2 19 0 0 0 0 0 0
1988 1 1 7 7 0 0 0 0 0 0
1989 3 5 5 0 0 0 0 0 0
1990 3 3 9 0 0 0 0 0 0
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EBC1 EBC2 |EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 1 1 2 3 2 4 0 0 0 0 0 0
AVE: 5 5 8 7 8 7 0. - 0 0 0 0 0

Table C.6.4-66. Number of Days Within Temperature Requirements for Spring-Run Chmook Salmon Smoltification in the South Delta
Subregion, Based on DSM2-QUAL Modeling -

EBC1 EBC2 |EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1 £BC2 EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal g T .. Optimal
1976 38 38 36 5 35 24 141 141 129 156 130 159
1977 52 52 44 16 44 177 % 130 130] 137 162 138 162
1978 0 0 0 0 0 0 N T 177 174 171 174 172
1979 51 49 36 25 35 123 125 136 143 138 145
1980 22 22 8 4 10 61 161 175 176 173 174
1981 38 38 15 0 1 T135, 135 154 169 158 169
1982 19 20 7 0 5 159 158 165 177 166 177
1983 30 31 12 15 18 141 140 155 159 149 158
1984 23 24 54 8L . 49 151 150 122 160 127 153
1985 60 60 25| 51 25 122 122 147 127 147 127
1986 27 27 3500 . 16 .33 151 151 130 155 132 156
1987 46 46 36 17 33 123 123 141 138 144 141
1988 36 36 31 120 o310 146 146 147 159 147 159
1989 58 59| . 39 i 120 119 134 146 134 149
1990 46 461 25 130 130 145 147 145 150
1991 36 36 30 146 146 146 152 147 153
AVE: 36 37] 27 ‘ ‘ 141 141 146 156 147 157
" Supraoptimal = Lethal

1976 4 4 22 18 22 0 0 0 0 0 0
1977 0 0 4 0 3 0 0 0 0 0 0
1978 5 5 11 8 10 0 0 0 0 0 0
1979 8 8 14 9 13 0 0 0 0 0 0
1980 0 0 0 3 0 3 0 0 0 0 0 0
1981 9 9 13 13 13 13 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 4 4 10 5 11 5 0 0 0 0 0 0
1983 11 1 15 8 15 8 0 0 0 0 0 0
1984 9 9 7 20 7 20 ol 0 0 0 0 0
1985 0 0 10 4 10 4 0. 0 0 0 0 0
1986 4 4 17 11 17 10 "0 0 0 0 0 0
1987 13 13 5 27 5 27 0 0 0 0 0 0
1988 1 1 5 12 5 12 0 0 0 0 0 0
1989 4 4 9 9 9 9 0 0 0 0 0 0
1990 6 6 12 15 12 13 0 0 - 0 0 0
1991 0 0 6 7 6 6 0 0 o 0 0 0
AVE: 5 5 9 12 9 11 0 0 0 0 0 0

Table C.6.4-67. Number of Days Within Temperature Requwements for Sprmg Run Chmook Salmon Smoltification in the Suisun Bay
Subregion, Based on DSM2-QUAL Modeling :

EBC1 EBC2 EBC2_ELT | EBC2_LLT E PP_ELT PP;LLT 3 ‘ EBC\]".‘ EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
Suboptimal .. g Optimal

1976 37 35 42) o o22] a1 21 145 146 130 146 131 146
1977 49 49 50 1wf‘ 43 50 43| 133 133 132 138 132 138
1978 10 10 3] w0 n o 169 169 176 173 178 174
1979 55 56 49 Ly T 119 118 126 127 124 126
1980 36 37| 0133, 160 33 a7 147 146 150 162 150 161
1981 38 39 240 S 23 13 137 136 150 156 150 159
1982 51 5 40 g . 22 129 128 134 151 134 149
1983 47 34 33“ 24 131 131 133 142 134 142
1984 38 57 16 138 139 124 150 124 151
1985 60 35 58 122 122 139 121 139 121
1986 35 37 31 144 143 130 144 129 141
1987 42 35 35 128 127 147 125 147 128
1988 43 37 24 140 139 142 149 143 147
1989 50 54 45 45 46 129 124 132 129 132 129
1990 55 55 41 39 34 125 125 133 133 134 135
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Table C.6.4-68. Number of Days Within Temp.
Subregion, Based on DSM2-QUAL Modeling.

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 44 43 30 27 31 28 138 139 150 148 149 147
AVE: 43 44 37 29 37 28 136 135 139 143 139 143

Supraoptimal i Lethal

1976 1 2 11 15 11 16 e 0 0 0 0 0
1977 0 0 0 1 0 1 0 0 0 0 0 0
1978 3 3 3 9 3 8 0 -0 0 0 0 0
1979 8 8 7 15 7 15 0 0 0 0 0 0
1980 0 0 0 5 0 5 0 o o 0 0 0
1981 7 7 8 10 9 10 0 I 0 0 0
1982 2 3 3 9 7 11 0 o] o0 0 0 0
1983 4 4 15 16 16 0 0 0 0 0 0
1984 7 7 2 16 16 0 0 0 0 0 0
1985 0 0 8 3 3 .0 0 0 0 0 0
1986 3 3 16 9 a0l . 0 0 0 0 0
1987 12 12 0 19 0 19] 0 0 0 0 0 0
1988 0 0 5 11 3 12 0 0 0 0 0 0
1989 3 4 5 r - 2 0 0 0 0 0 0
1990 2 2 3 13 9 13 0 0 0 0 0 0
1991 0 0 2 7 2 70 0 0 0 0 0 0
AVE: 3 3 6 n 11 0 0 0 0 0 0

EBC1 EB'CZV;E‘EBCZ_ELT EBCZ;LLT PP_ELT i ) PP_LLT EBC1 ] EBC2 ; EBC2_ELT 1 EBC2_LLT| PP_ELT PP_LLT
 Suboptimal = Optimal

1976 40 40 ' 16 37 20 140 140 128 145 133 141
1977 53 52 39 49 41 129 130 134 141 133 139
1978 1 1 ”“6 0 0 179 179 179 171 179 171
1979 62 63 37 57 40 113 112 115 129 118 127
1980 40 40 5 27 13 143 143 154 172 156 164
1981 40 40 4 24 16 133 132 147 165 145 153

Bay Delta Conservation Plan C6.4-112 October 2011

Working Draft

ICF 00610.10

ED_000733_DD_NSF_00045993-00114



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1982 47 47 41 24 38 24 132 134 141 136 141
1983 55 54 35 29 34 29 123 132 140 132 139
1984 38 38 60 11 60 8 . 137 117 153 117 156
1985 63 62 28 55 27 57 ‘ 120 145 123 146 122
1986 37 36 38 21 42 23 142 121 151 120 148
1987 49 49 39 30 39 31 C 119 138 126 138 128
1988 45 44 34 20 35 22 138 143 153 143 151
1989 60 59 51 36 52 41 119 123 138 123 133
1990 60 60 39 24 34 26 115 133 143 138 143
1991 47 43 31 25 31 27 139) 145 151 145 148
AVE: 46 46 37 24 37 26 133 137 146 138 144

Supraoptimal Lethal

1976 3 3 17 22 0 0 0 0 0
1977 0 0 0 2 0 0 0 0 0
1978 2 2 3 11 - 0 0 0 0 0 0
1979 7 7 7 16 7 15 0 0 0 0 0 0
1980 0 0 0 a6 0 2 0 0 0 0 0 0
1981 9 10 13 .« 13] - a3 13 0 0 0 0 0 0
1982 3 3 7ld 17 8 17} 0 0 0 0 0 0
1983 4 5 E 0 0 0 0 0 0
1984 7 8 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0
1986 2 4 0 0 0 0 0 0
1987 14 0 0 0 0 0 0
1988 1 0 0 0 0 0 0
1989 4 0 0 0 0 0 0
1990 6 0 0 0 0 0 0
1991 0 0 0 0 0 0 0
AVE: 4 0 0 0 0 0 0
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Table C.6.4-69. Number of Days Within Temperature Requirements for Spring-Run Chinook Salmon Smoltification in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2|EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT EBC1 . EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal F Optimal
1976 41 41 34 14 32 14 142 . 142 131 148 133 148
1977 54 53 48 24 47 34 & 1280 129 134 158 135 148
1978 9 9 0 0 0 0 1720 172 179 172 179 173
1979 60 61 58 26 56 28 . . 115 114 119 143 121 142
1980 39 39 34 6 31 4] 4 144 144 177 152 179
1981 43 44 24 0 20 0| 133 171 154 171
1982 53 53 44 15 38 11 127 160 137 161
1983 48 48 34 17 33 16 126 133 150 134 152
1984 42 42 57 5 57 ¢ 5 135 125 161 125 161
1985 62 62 35 53 32 83 120 142 129 146 129
1986 35 35 38 19 3721 147 126 156 127 154
1987 48 49 37 29 36| 29 122 145 131 146 131
1988 51 51 34 14 34 15| 132 147 160 147 159
1989 58 58 54 4300w 53 29 124 123 147 124 147
1990 65 66 44 18 42 19 116 127 150 129 149
1991 48 42 31 .25 31 25 140 151 156 151 156
AVE: 47 47 38 18 364, 19 133 138 154 140 154
Supraoptimal . g 2 Lethal
1976 0 0.0 18 210 21 0 0 0 0 0 0
1977 0 3 0 0 0 0 0 0 0 0 0
1978 1 E 0 3 9 0 0 0 0 0 0
1979 7 1 5 12 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0
1981 5 8 11 0 0 0 0 0 0
1982 2 7 10 0 0 0 0 0 0
1983 8 15 14 0 0 0 0 0 0
1984 6 1 17 0 0 0 0 0 0
1985 0 4 0 0 0 0 0 0 0
1986 0 18 7 0 0 0 0 0 0
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EBCL|  EBC2|EBC2_ELT|EBC2_LLT  PP_ELT| PP_LLT EBC1  EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
1987 11 11 0 22 0 22 0 0 0 0 0 0
1988 0 0 2 9 2 9 0 0 0 0 0 0
1989 0 0 5 5 5 6 0 0 0 0 0 0
1990 0 0 11 14 11 14 F 0 0 0 0 0
1991 0 0 0 1 0 1 i W 0 0 0 0
AVE: 3 3 6 10 6 10 0 .0 0 0 0 0
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C.6.4.3.9 Spring-Run Chinook Salmon—Adult

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for adult spring-run Chinook in the Cache Slough subregion (Table C.6.4-70,
Table C.6.4-71). The average number of optimal days was 59 days under EBC1 and EBC2 and
between 56 and 58 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of
supraoptimal days was 1 under EBC1 and EBC2, 2 under EBC2_ELT and PP_ELT, and 4 under
EBC2_LLT and PP_LLT. There were on average 1 lethal days under all scenarios except for PP_LLT
where there were 2.

EBC scenarios and PP scenarios in water temperatures for adult spring-run Chinook in the East
Delta subregion (Table C.6.4-72, Table C.6.4-73) differed little, when accounting for climate change.
The average number of optimal days was 59 days under EBC1 and EBC2 and 58 and 55 days under
EBC2_ELT and EBC2_LLT, respectively; and 58 and 55 under PP_ELT and PP_LLT, respectively. The
average number of supraoptimal days was 1 for EBC1 andTEBCZ, 3 days under EBC2_ELT and
PP_ELT, and 4 under EBC2_LLT and PP_LLT. There was 1 lethal day under EBC1 and EBC2, 0 and 1
under EBC2_ELT and PP2_ELT and 2 days under EBC2_LLT and PP_LLT, respectively.

EBC scenarios and PP scenarios in water temperatures for-adult spring-run Chinook'in the North
Delta subregion (Table C.6.4-74, Table C.6.4-75) were similar, considering climate change effects on
water temperature. The average number of optimal water temperature days was 59 for EBC1 and
EBC2, and between 56 and 57 days for all other:scenarios (EBC2 ELT, EBC2_LLT, PP_ELT, and
PP_LLT). Supraoptimal water temperatures were reached on 2 and 1 days under EBC1 and EBC2,
respectively; and on 3 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. No average days with
lethal temperatures occurred under EBC1 and EBC2, but 1 day of lethal temperatures was observed
under EBC2_ELT and PP_ELT and 2 days were observed under EBC2_LLT and PP_LLT.

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures foradult spring-run Chinook in the San Joaquin Portion of the South Delta
subregion (Table C.6.4-76, Table C.6.4-77). Optimal water temperatures occurred on 59 days under
the EBC1 and EBC2 scenarios. Under all other scenarios, the number of days with optimal water
temperatures ranged from 58 to 59 days. Supraoptimal temperatures were reached on average for 1
day under EBC1 and EBC2, and 1 to 2 days for all other scenarios. There were no lethal temperature
daysunder EBC1 and EBC2 scenarios, but 1 day of lethal temperatures occurred on average under
all remaining scenarios.

[South Delta subregion text, Table C.6.4-78, Table C.6.4-79]

In the Suisun Bay subregion, water temperatures for adult spring-run Chinook were similar among
scenarios (Table C.6.4-80, Table C.6.4-81) after accounting for changing climate. Optimal water
temperatures were reached on average on 60 days under EBC1 and EBC2, and 57 to 59 days for all
other scenarios. Supraoptimal conditions occurred on average on 1 day under EBC1 and EBC2 as
well as under EBC2_ELT and PP_ELT. Supraoptimal conditions occurred on average for 3 days under
EBCZ2_LLT and PP_LLT. Lethal conditions occurred on average for 1 day in all model scenarios except
EBC1 and EBC2..

In Suisun Marsh, the differences among scenarios of water temperatures for adult spring-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-82, Table
C.6.4-83). Optimal temperatures occurred on average on 60 days under EBC1 and EBC2, on 56 to58
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days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions
occurred on 1 day under EBC1 and EBC2, and on 2 to4 days under all other scenarios (i.e.,
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT). Lethal temperatures occurred on average on 1 day per
year for all scenarios, except PP_ELT where the number of days was 2.

Water temperatures in the West Delta for adult spring-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-84, Table C.6.4-85). Under EBC1
and EBCZ, optimal water temperatures occurred on 60 days per year, on average. Under EBC2_ELT,
and EBCZ2_LLT, optimal temperature conditions occurred on 59 and 58 days per year; and on 59 and
58 days under PP_ELT and PP_LLT, respectively. Supraoptimal temperatures occurred on 1 day
under EBC1 and EBCZ, and from 1 to 2days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. There
was no lethal temperature days under EBC1 and EBCZ, but 1 day with lethal temperatures occurred
on average annually under all other scenarios.

Bay Delta Conservation Plan ~ October 2011
Working Draft C6.4-117 ICF 00610.10

ED_000733_DD_NSF_00045993-00119



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

Table C.6.4-70. Number of Days Within Temperature Requirements for Sacramento River-Origin Spring-Run Chinook Salmon Adult in the
Cache Slough Subregion, Based on DSM2-QUAL Modeling

EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT PP_LLT EBCL|  EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal = Optimal
1976 0 0 0 0 0 0 61 56 52 56 50
1977 0 0 0 0 0 0 L 61 61 61 61
1978 0 0 0 0 0 0 6 59 59 59 58
1979 0 0 0 0 0 0 59 52 59 51
1980 0 0 0 0 0 0. 61 61 61 61
1981 0 0 0 0 0 0 56 53 55 53
1982 0 0 0 0 0 0 59 58 58 58
1983 0 0 0 0 0| 0 52 56 49 54
1984 0 0 0 0 0 0 61 50 61 49
1985 0 0 0 0 ol 0 58 61 58 61
1986 0 0 0 0 0 0 49 59 50 59
1987 0 0 0 0 0 -0 61 47 61 47
1988 0 0 0 00 0 0 61 55 61 55
1989 0 0 0 Nl W 0 57 58 56 58
1990 0 0 0 0 n 0 52 54 53 55
1991 0 0 of 0 0 0 61 61 61 61
AVE: 0 0 0 00 0, . 0] 58 56 57 56
- Supraoptimal L Lethal

1976 0 o] 5] . 9 .5 10 0 0 0 0 0 1
1977 0 a0 0 L0l 0 0 0 0 0 0 0
1978 1 1 L 1 2 0 0 1 1 1 1
1979 2 2 5}; 2 5 0 0 0 4 0 5
1980 0 0 ‘ 0 0 0 0 0 0 0 0 0
1981 4 4 5 8 6 7 0 0 0 0 0 1
1982 1 1 2 3 3 3 0 0 0 0 0 0
1983 0 0 2 5 5 7 0 0 7 0 7 0
1984 1 1 0 5 0 5 5 5 0 6 0 7
1985 0 0 3 0 3 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 0 0 3 2 1 2 0 0 9 0 10 0
1987 5 5 0 5 0 5 4] . 4 0 9 0 9
1988 0 0 0 6 0 6 0l 0 0 0 0 0
1989 2 2 3 2 2 1 o 0 1 1 3 2
1990 0 0 7 5 6 4 0 2 2 2 2
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 1 1 2 4 2 4 1 1 1 1 2

Table C.6.4-71. Number of Days Within Temperature Requirements for San .loaqum Rlver—-Ongm Sprmg Run Chinook Salmon Adult in the
Cache Slough Subregion, Based on DSM2-QUAL Modeling . ;

EBC1 EBC2  EBC2_ELT EBCZ__LLT‘ PP_ELT | PP_LLT " EBC1 EBC2 |EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal L Optimal
1976 0 0 0 0 ol 0L k 61 61 61 61 61
1977 0 0 0 0 0 0l 61 61 61 61 61
1978 0 0 0 0 0 0 61 61 61 61 61
1979 0 0 0 0 0 0) 61 61 61 61 61
1980 0 0 0 S0l o 0 61 61 61 61 61
1981 0 0 0. . o0 0 0l 61 61 61 61 61 61
1982 0 0 0 0 0 0 61 61 61 61 61 61
1983 0 0 0 L TN 61 61 61 61 61 61
1984 0 0 0 o 0 0 61 61 61 61 61 61
1985 0 0 0 0 0 0 61 61 61 61 61 61
1986 0 0 0 0 0. 0 61 61 61 61 61 61
1987 0 0 0 0 0 0 61 61 61 60 61 60
1988 0 0| 0 0 0 0 61 61 61 61 61 61
1989 0 0 -0 0o 0 0 61 61 61 61 61 61
1990 0 0 00 0 0 0 61 61 61 61 61 61
1991 0 0 0 0 0 0 61 61 61 61 61 61
AVE: 0 0 o] o0 0 0 61 61 61 61 61 61
Supraoptimal Letha

1976 0 0 0 0 0] 0 0] 0] 0] 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0, . 0 0 0 0 0
1979 0 0 0 0 0 0 00 o 0 0 0 0
1980 0 0 0 0 0 0 o 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 1 0 1 0 0 0 0 0 0
1988 0 0 0 0 0 0 : 0 0 0 0 0 0
1989 0 0 0 0 0 .0 0 0 0 0 0 0
1990 0 0 0 0 0 “b; o 0 0 0 0 0
1991 0 0 0 0 0 o 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-72. Number of Days Within Temperature Requirements for Sacramento River-Origin Spring-Run Chinook Salmon Adult in the East
Delta Subregion, Based on DSM2-QUAL Modelmg

EBC1 EBC2 | EBC2_ELT | EBC2_LLT - PP;ELT£;7PP*LLTJ . EBC1 EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
- Suboptimal E e Optimal

1976 0 o ol o] © o0 0 60 60 55 47 56 49
1977 0 0 0 0 L 0 61 61 61 61 61 61
1978 0 L 0 0 0 0 59 59 58 58 59 57
1979 0 o 0 0 0 0 59 59 55 50 57 51
1980 0 0 0 0 0 61 61 61 61 61 61
1981 0 0 0 0 0 57 57 55 54 56 54
1982 0 0 0 0 0 59 59 59 57 57 57
1983 0 0 0 0 0 58 58 51 50 50 50
1984 0 0 0 0 0 54 54 61 52 61 52
1985 0 0 0 0 0 61 61 57 61 58 61
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 0 61 58 58 52 57
1987 0 0 0 0 0 0 53 61 48 61 48
1988 0 0 0 0 0 0 61 61 54 61 55
1989 0 0 0 0 0 0 61 57 57 56 58
1990 0 0 0 0 0 0 61 53 54 53 54
1991 0 0 0 0 0 0 61 60 58 61 61
AVE: 0 0 0 0 0 0 59 58 55 58 55

Supraoptimal S Lethal

1976 1 1 6 13 5 11, 0 Ik 1 0 1
1977 0 0 0 0 0 0 w0 o 0 0 0 0
1978 1 1 2 2 2 3 1 1 1 1 0 1
1979 2 2 6 8 4 6 0 0 0 3 0 4
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 4 4 6 7 5 v L 0 0 0 0 0
1982 2 2 2 3 4 4 0 0 0 1 0 0
1983 3 3 6 8 7 10 0 0 4 3 4 1
1984 2 2 0 2 0 20 5 5 0 7 0 7
1985 0 0 4 0 .3 o 0 0 0 0 0 0
1986 0 0 2} 3 7 4 0 0 1 0 2 0
1987 3 3 0 6 0 4 5 5 0 7 0 9
1988 0 0 0 7 0. w6 0 0 0 0 0 0
1989 0 0] 4 4 4 2 0 0 0 0 1 1
1990 0 0 5 6 5 0 0 1 2 2 2
1991 0 0 3 0 0 0 0 0 0 0 0
AVE: 1 q 4 3 4 1 1 0 2 1 2

Table C.6.4-73. Number of Days Within_’:ﬁemperatu’l"‘e‘ Requirements for San Joaquin River—Origin Spring-Run Chinook Salmon Adult in the East
Delta Subregion, Based on DSM2-QUAL Modeling -

EBC1 EBC2 EBC2_ELT EBCZ_;LLT I PP_ELT é PP_LLT EBC1 | EBC2 i EBC2_ELT i EBC2_LLT PP_ELT PP_LLT
Suboptimal Optimal
1976 0 0 0 0] 0 0 61 61 61 61 61 61
Bay Delta Conservation Plan October 2011
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1977 0 0 0 0 0 0 61 61 61 61
1978 0 0 0 0 0 0 61 61 61 61
1979 0 0 0 0 0 0 61 61 61 61
1980 0 0 0 0 0 0 61 61 61 61
1981 0 0 0 0 0 0 61 61 61 61
1982 0 0 0 0 0 0 61 61 61 61
1983 0 0 0 0 0 0 61 61 61 61
1984 0 0 0 0 0 0 61 61 61 61
1985 0 0 0 0 0 0 61 61 61 61
1986 0 0 0 0 0 o 61 61 61 61
1987 0 0 0 0 0 0 61 61 61 61
1988 0 0 0 0 0. 0 61 61 61 61
1989 0 0 0 0 0 0 61 61 61 61
1990 0 0 0 0 0 0 61 61 61 61
1991 0 0 0 0 0 0 61 61 61 61
AVE: 0 0 0 0 0 -0 61 61 61 61

Supraoptimal.. Lethal

1976 0 0 0 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0l 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 o 0 0 0 0 0 0 0
1980 0 0. 0 0 0/ 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 S0l 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0l 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-122 Ocltcc::bo(;;i())i;
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EBC1 EBC2 |EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 .0 0 0 0 0

Table C.6.4-74. Number of Days Within Temperature Requirements for Sacramento Rwer—-Ongm Spring-Run Chinook Salmon Adult in the
North Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT “EBC1 EBCZfEBCZ_ELTiEBC2~LLT. PP_ELT| PP_LLT
Suboptimal i ~ . oOptimal
1976 0 0 0 0 0 0Ls 59 59 ~ 58 58 58
1977 0 0 0 0 0 ol 61 61 61 61 61
1978 0 0 0 0 0 0 L5 58 54 56 55
1979 0 0 0 0 0. 0 60 60 54 53 54
1980 0 0 0 0 o] 0 61 58 60 58
1981 0 0 0 0 o~ .o 60 59 52 59
1982 0 0 0 0 ol o 58 59 58 58
1983 0 0 0 0 0 0 57 50 52 50
1984 0 0 0 0 0 o 54 54 60 53
1985 0 0 0 ) 0 0 61 60 53 59
1986 0 0 0] 0 0 0 59 57 59 56
1987 0 0 0 0 0 0 59 59 58 59 58
1988 0 0 0 N0l o R0 0. 60 60 53 56 53
1989 0 0| . 0. 0 0 0 58 58 53 58 53
1990 0 0 0 0 .0 0 61 61 55 56 55
1991 0 0 0 0 L 0 60 60 57 60 57
AVE: 0 o] 0 0 0 0 59 59 56 57 56
. Supraoptimal = Lethal

1976 2 2] 3 3 3 3 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 2 1 30 w05 3 4 1 2 2 2 2 2
1979 1 1 7 2 7 3 0 0 1 5 1 4
1980 1 0 1 3 1 3 0 0 0 0 0 0
1981 1 1 6 2 7 2 0 0 2 0 2 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 2 2 4 0 3 1 1 1 0 2 0 2
1983 3 3 4 7 4 7 1 1 5 4 5 4
1984 5 5 1 1 1 2 202 0 6 0 6
1985 0 0 5 1 5 2 ol 0 2 0 3 0
1986 2 2 2 4 2 5 0] 0 0 0 0 0
1987 1 1 2 3 2 3 1 1 0 0 0 0
1988 1 1 5 6 5 6 0 o 0 2 0 2
1989 3 3 2 6 2 5 0 o] 2 2 1 3
1990 0 0 5 4 5 4] 0 0 =0 2 0 2
1991 1 1 1 2 1 2 0 0 0 2 0 2
AVE: 2 1 3 3 3 3 o 0 1 2 1 2

Table C.6.4-75. Number of Days Within Temperature Requwements for San Joaqum Rwer—-Ongm Spring-Run Chinook Salmon Adult in the
North Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBCL EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal .= L - Optimal

1976 1 1 0 0 0 0 60 60 61 61 61 61
1977 0 0 0 0 0 0 61 61 61 61 61 61
1978 1 1 0 0 0 o 60 60 61 61 61 61
1979 1 1 0 . =N 60 60 61 61 61 61
1980 0 0 1 0 1 0 61 61 60 61 60 61
1981 0 0/ 0 0 0 0 61 61 61 61 61 61
1982 0 0 .0 T 0 61 61 61 61 61 61
1983 1 1 0 B 0] 0 60 60 61 61 61 61
1984 0 o 2 0 2 0 61 61 59 61 59 61
1985 6 4 0 1 0 55 57 60 61 60 61
1986 0 0 0 0 0 61 61 61 61 61 61
1987 1 1 0 0 0 60 60 61 61 61 61
1988 0 0 ) 0 0 61 61 61 61 61 61
1989 0 0 0 2 0 61 61 59 61 59 61
1990 0 0 0 0 0 61 61 61 61 61 61
s\';\griiie’:;a;zgservatlon Plan C.6.4-124 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 2 2 2 0 1 0 59 59 59 61 60 61
AVE: 1 1 1 0 0 0 60 60 61 61 61 61

Supraoptimal F Lethal

1976 0 0 0 0 0 0 0h 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 -0 0 0 0 0
1979 0 0 0 0 0 0 ) © 0 0 0 0 0
1980 0 0 0 0 0 0 0 o] 0 0 0 0
1981 0 0 0 0 0 0 0 0 -0 0 0 0
1982 0 0 0 0 0 o] 0 0 "0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 o 0 0 0 0 0 0 0
1986 0 0 0 0 0 0l 0 0 0 0 0
1987 0 0 0 0 0 o 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 c0F 0 0 0 0 0 0 0 0
1990 0 0 0 Tol o 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 o) 0 0 0 0 0 0 0

Table C.6.4-76. Number of Days Within 1 kemperature‘ Réﬁuirements for Sacramento River—Origin Spring-Run Chinook Salmon Adult in the San

Joaquin River Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBCZ EBC2_ELT EBCZ_:U.T } PP_ELT‘ E PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT| PP_ELT PP_LLT
- Suboptimal : Optimal

1976 0 0 g | 0 ;r 0 0 61 61 58 57 58 56
1977 0 0 0 0 0 61 61 61 61 61 61
1978 0 0 0 0 0 58 58 58 61 58 61

1979 0 0 0 0 0 57 57 58 61 58 60
1980 0 0 0 0 0 61 61 61 61 61 61

1981 0 0 0 0 0 60 60 54 61 54 61

Bay Delta Conservation Plan C.6.4-125 October 2011

Working Draft
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1982 0 0 0 0 0 0 58 55 61 55 61
1983 0 0 0 0 0 0 58 51 61 52 61
1984 0 0 0 0 0 0 54 61 54 61 54
1985 0 0 0 0 0 0 61 56 61 56 61
1986 0 0 0 0 0 0 61 58 61 58 61
1987 0 0 0 0 0 0 55 61 51 61 50
1988 0 0 0 0 0 0 61 60 61 60 60
1989 0 0 0 0 0 0 61 60 60 60 60
1990 0 0 0 0 0 0 61| 54 57 54 56
1991 0 0 0 0 0 0 61 61 61 61 61
AVE: 0 0 0 0 0 0 59 58 59 58 59

Supraoptimal ; Lethal

1976 0 0 3 4 3 5 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 2 2 0 0 0 0 1 1 3 0 3 0
1979 4 4 3 0 3 1] 0 0 0 0 0 0
1980 0 0 0 A0 0 o 0 0 0 0 0 0
1981 1 1 6 0 6 0 0 0 1 0 1 0
1982 3 3 6/ . 0 6 0 0 0 0 0 0 0
1983 3 3 2 9 1 o] 0 0 8 0 8 0
1984 3 3 0 2. 0o 2 4 4 0 5 0 5
1985 0 0 0 3 0 0 0 2 0 2 0
1986 0 0 0 3 0 0 0 0 0 0 0
1987 5 5 6 e 7 1 1 0 4 0 4
1988 0 0 To 1 1 0 0 0 0 0 0
1989 0 0 1 1 1 0 0 0 0 0 0
1990 0 0 4 7 5 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 1 1 i1 2 1 0 0 1 1 1 1
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Table C.6.4-77. Number of Days Within Temperature Requirements for San Joaquin River—Origin Spring-Run Chinook Salmon Adult in the San
Joaquin River Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1]  EBC2[EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal SRR Optimal
1976 0 0 0 0 0 0 61 61 61 61 61 61
1977 0 0 0 0 0 0 61 61 61 61 61
1978 0 0 0 0 0 0 .6l 61 61 61 61
1979 0 0 0 0 0 0 61 61 61 61 61
1980 0 0 0 0 0 0 61 - 61 61 61 61
1981 0 0 0 0 0 ol 6l 61 61 61 61 61
1982 0 0 0 0 0 0 6l 61| - 61 61 61 61
1983 0 0 0 0 0 0 61 61 61 61 61 61
1984 0 0 0 0 0 0 6l 61 61 61 61 61
1985 0 0 0 0 i ™ 6l 61 61 61 61 61
1986 0 0 0 0 0 o : 61 61 61 61 61
1987 0 0 0 0 0 0 61 61 61 61 61
1988 0 0 0 0 0 0 61 61 61 61 61 61
1989 0 0 0 0 0 ol 61 61 61 61 61 61
1990 0 0 0 "0 0 0. 61 61 61 61 61 61
1991 0 0 0 0 0 of 61 61 61 61 61 61
AVE: 0 0 0 0] N 0 61 61 61 61 61 61
Supraoptimal e Lethal

1976 0 e 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 Ll 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 ol 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 o 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-127 Ocltct?:bo(;;i())'i;

ED_000733_DD_NSF_00045993-00129



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT  PP_LLT
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 .0 0 0 0 0

Table C.6.4-78. Number of Days Within Temperature Requirements for Sacramento Rwer—Ongm Spnng Run Chmook Salmon Adult in the
South Delta Subregion, Based on DSM2-QUAL Modeling 5 by ;

EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT E ,EBCl EBCZ;EBCZ_ELT?EBCZ,LLT PP_ELT| PP_LLT
Suboptimal - . Optimal
1976 0 0 0 0 of w0 60 60 56 48 56 49
1977 0 0 0 0 0 0 . 61 61 61 61 61
1978 0 0 0 0 0 o 59 58 59 58 59
1979 0 0 0 0 0 0 56 57 54 59 55
1980 0 0 0 0 0 ol 61 61 61 61 61
1981 0 0 0 o 0 0 57 55 54 55 54
1982 0 0 0. - 0 0 0 58 55 61 54 61
1983 0 0 0 0 0 o 58 60 50 61 49 61
1984 0 0 0 ol ool 0] 55 55 60 51 60 51
1985 0 0 _.vi0f 0 0 0 61 61 58 61 58 61
1986 0 0o 0 0 0 0 61 61 54 59 51 59
1987 0 r 0 0 Lol 0 52 52 61 47 61 46
1988 0 " 0 0 0 0 61 61 61 55 61 59
1989 0 0 ‘0 0 0 60 60 57 58 57 58
1990 0 0 0 0 0 61 61 52 54 52 55
1991 0 0 0 0 0 61 61 60 61 60 61
AVE: 0 ‘ 0 0 0 59 59 57 57 57 57
Supraoptimal Lethal

1976 1 1 5/ 7 9 5 10 0 0 0 4 0 2
1977 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT, PP_ELT| PP_LLT
1978 1 1 1 1 1 1 1 1 2 1 2 1
1979 5 5 3 7 2 6 0] . 0 1 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 4 4 6 6 6 6 ‘0 0 0 1 0 1
1982 3 3 6 0 6 0 0 0 0 0 1 0
1983 3 1 3 0 4 0 0 -0 8 0 8 0
1984 1 1 1 4 1 3 5 C o5l 0 6 0 7
1985 0 0 3 0 3 0 0 0 0 0 0 0
1986 0 0 4 2 4 jr 0 R ™ 0 6 0
1987 3 3 0 4 0 50 6 6 .0 10 0 10
1988 0 0 0 6 0 2 0 0 0 0 0 0
1989 1 1 4 3 4. 3 0 0 0 0 0 0
1990 0 0 6 5 6] 4 0 0 3 2 3 2
1991 0 0 1 0 1 W0l 0 0 0 0 0 0
AVE: 1 1 3 3 3 3 1 1 1 2 1 1
Table C.6.4-79. Number of Days Within Temperature Requlrements for San Joaqum Rwer—Ongm Spring-Run Chinook Salmon Adult in the
South Delta Subregion, Based on DSM2- QUAL Modehng -
EBC1 EBC2 | EBC2_ELT EBCZ_LLT PPELT| PPLIT| EBC1 EBC2  EBC2_ELT EBC2_LLT| PP_ELT  PP_LLT
Suboptimal . = e - Optimal
1976 0 0 . 0 of 0 61 61 61 61 61 61
1977 0 0 0] 0 0 0 61 61 61 61 61 61
1978 0 0 0 0 Lol 0 61 61 61 61 61 61
1979 0 0 0 0 [ 0 61 61 61 61 61 61
1980 0 ol 0 0 0 0 61 61 61 61 61 61
1981 0 0 0 0 0 0 61 61 61 61 61 61
1982 0 0 0 pf 0 0 61 61 61 61 61 61
1983 0 0 0 .0 0 0 61 61 61 61 61 61
1984 0 0 R 0 0 61 61 61 61 61 61
1985 0 0 0 0 0 0 61 61 61 61 61 61
1986 0 0 0 0 0 0 61 61 61 61 61 61
s\';\griiie’:;a;zgservatlon Plan C.6.4-129 Ocl‘::boe);i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1987 0 0 0 0 0 0 61 61 61 61 60
1988 0 0 0 0 0 0 61 61 61 61 61
1989 0 0 0 0 0 0 61 61 61 61 61
1990 0 0 0 0 0 0 61 61 61 61 61
1991 0 0 0 0 0 0 61 61 61 61 61
AVE: 0 0 0 0 0 0 61 61 61 61 61

Supraoptimal , Lethal

1976 0 0 0 0 0 0 0] 0 0 0 0
1977 0 0 0 0 0 0} o[~ o 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0. 0 0 0 0 0 0
1981 0 0 0 0 i 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 o 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 yF 0 0 0 0 0 0 0 0
1986 0 0 o] o 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 1] 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0l 0L s 0 0 0 0 0 0
1990 0 ol ol 0 0 0] 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 o 0 0 0 0 0 0 0 0 0 0

Table C.6.4-80. Number of Days Wlthm Temperatuté‘ Requirements for Sacramento River—Origin Spring-Run Chinook Salmon Adult in the
Suisun Bay Subregion, Based on DSM2-QUAL Modeling

EBC1| EBC2 EBCZ_ELT EBCZ__I.LT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT
Suboptimal Optimal
1976 0 0 o 0 0 0 61 61 60 57 59 57
1977 0 0 0 0 0 0 61 61 61 61 61 61
Bay Delta Conservation Plan October 2011
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1978 0 0 0 0 0 0 60 60 59 58 59 58
1979 0 0 0 0 0 0 61] = = 61 61 53 61 52
1980 0 0 0 0 0 0 61 61 61 61 61 61
1981 0 0 0 0 0 0 61 61 59 59 59 59
1982 0 0 0 0 0 0 < el 61 61 60 61 60
1983 0 0 0 0 0 0 iR T 53 58 53 60
1984 0 0 0 0 0 0 55 550 61 53 61 53
1985 0 0 0 0 0 0 61 61 . 61 60 61 60
1986 0 0 0 0 0 0l - 61 61| .52 58 53 59
1987 0 0 0 0 0 0 57 57 el 51 61 51
1988 0 0 0 0 0 0 61 61 61 55 61 55
1989 0 0 0 0 0 0 61 61 60 61 59 60
1990 0 0 0 0 0 0 61 57 55 57 55
1991 0 0 0 0 0 0 61 61 57 61 57
AVE: 0 0 0 0 0 o 60 59 57 59 57

Supraoptimal F Lethal

1976 0 0 1 rE 2 4 0 0 0 0 0 0
1977 0 0 0 o 0 0l ) 0 0 0 0 0
1978 1 1 2 3 L2 30 0 0 0 0 0 0
1979 0 0 0 8 0 9 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 2l 27 2 2 0 0 0 0 0 0
1982 0 0 0 1 0 1 0 0 0 0 0 0
1983 0 0 2 3 2k 1 0 0 6 0 6 0
1984 6 6 0 3 0 2 0 0 0 5 0 6
1985 0 0 0 0 1 0 0 0 0 0 0
1986 0 0 7 6 2 0 0 2 0 2 0
1987 4 3 S0 0 7 0 1 0 2 0 3
1988 0 0 o 0 4 0 0 0 1 0 2
1989 0 0 1 2 1 0 0 0 0 0 0
1990 0 0 4 4 6 0 0 0 0 0 0
1991 0 0 0 0 4 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-131 Ocltcc::bo(;;i())i;
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EBC1 EBC2 |EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLTl
AVE: 1 1 1 3 1 3 0 0 1 1 1 1|

Table C.6.4-81. Number of Days Within Temperature Requirements for San Joaquin Rwer—Ongm Spnng Run Chinook Salmon Adult in the
Suisun Bay Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBCZ_ELTE EBC2_LLT PP_ELT PP_LLT _L :{%E;BCI EBCZ EBC2_ELT EBC2_LLT  PP_ELT PP_LLT
Suboptimal . . Optimal
1976 0 0 0 0 0 61 6i‘17 61 61 61 61
1977 0 0 0 0 0 61 61 61 61 61 61
1978 0 0 0 0 0 61 61 61 61 61 61
1979 0 0 0 0 0 61 61, 61 61 61 61
1980 0 0 0 0 0. 61 61 61 61 61 61
1981 0 0 0 0 o 61 61 61 61 61 61
1982 0 0 0 0 0 "6l 61 61 61 61 61
1983 0 0 0 0 0 0 - ;«m‘ 61 61 61 61 61
1984 0 0 0 0 0 0 : 61 61 61 61 61 61
1985 0 0 0 0 0 0L 61 61 61 61 61 61
1986 0 0 0 0 0 0 61 61 61 61 61 61
1987 0 0 0 0 0 0l 61 61 61 61 61 61
1988 0 0 0 0 0 0 61 61 61 61 61 61
1989 0 0 0 Ly W 61 61 61 61 61 61
1990 0 0 0 0 0 -0 61 61 61 61 61 61
1991 0 dqi‘ 0 0 0 0 61 61 61 61 61 61
AVE: 0 ‘;ow 0 0 Wl 0 61 61 61 61 61 61
T o S Lethal

1976 0 6} 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0
1978 0 95‘ 0 0 0 0 0 0 0 0
1979 0 ) 0 0 0 0 0 0 0 0
1980 0 "0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0
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Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 L0k 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0l 0 3 0 0 0
AVE: 0 0 0 0 0 0 0 0 o 0 0 0

Table C.6.4-82. Number of Days Within Temperature Requlrements for Sacramento Rwer-—Orlgm Spring-Run Chinook Salmon Adult in the
Suisun Marsh Subregion, Based on DSM2-QUAL Modeling : .-

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT | PP_LLTV EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal f Optimal

1976 0 0 0 0] 0 ol 61 61 57 50 56 52
1977 0 0 0 o]~ 0 0 61 61 61 61 61 61
1978 0 0 0l 0 0 0 60 60 59 59 59 59
1979 0 0 0 0 0 0 60 59 60 54 60 50
1980 0 0 0 'y W 61 61 61 61 61 61
1981 0 0] ool 0 0 0 58 57 56 52 55 54
1982 0 o 0 0 0 0 61 61 59 59 59 55
1983 0 0 0 0 0 0 61 61 50 55 50 55
1984 0 0 0 L0/ 0 0 55 55 61 49 60 50
1985 0 0 0 0 0 61 61 58 61 58 61
1986 0 0 0 a 0 0 61 61 48 59 49 58
1987 0 0 0 0 0 0 52 52 61 47 61 48
1988 0 0 00 .0 0 0 61 61 61 55 61 54
1989 0 0 0 0 0 0 61 59 57 58 57 58
1990 0 0 0 0 0 0 61 61 54 55 53 55
1991 0 0 0 0 0 0 61 61 61 61 60 61
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Table C.6.4-83. Number of Days Within ]’emperaturefRiekquiréme‘htk‘sﬁfprksén Joaquin River—Origin Spring-Run Chinook Salmon Adult in the
Suisun Marsh Subregion, Based on'DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT | ppLLT EBC1 | EBC2 EBC2_ELT EBC2_LLT | PP_ELT| PP_LLT
o . Suboptimal o Optimal

1976 0 o 0 0 0 0 61 61 61 61 61 61
1977 0 0 0 0 61 61 61 61 61 61
1978 0 0 0 0 61 61 61 61 61 61
1979 0 0 0 0 61 61 61 61 61 61
1980 0 0 0 0 61 61 61 61 61 61
1981 0 0 0 0 61 61 61 61 61 61
1982 0 0 0 0 61 61 61 61 61 61
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1983 0 0 0 0 0 0 61 61 61 61
1984 0 0 0 0 0 0 61 61 61 61
1985 0 0 0 0 0 0 61 61 61 61
1986 0 0 0 0 0 0 61 61 61 61
1987 0 0 0 0 0 0 61 61 61 61
1988 0 0 0 0 0 0 61 61 61 61
1989 0 0 0 0 0 0 61 61 61 61
1990 0 0 0 0 0 0 61 61 61
1991 0 0 0 0 0 0 61 61 61
AVE: 0 0 0 0 0 0 61 61 61

Supraoptimal

1976 0 0 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 .0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 ol 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 . 0 0 0 0 0 0
1982 0 0 0 0 .0 0 0 0 0 0 0 0
1983 0 0 0l .0 0 0 0 0 0 0 0 0
1984 0 0 0 0 N 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 i gL 0 0 0 0 0 0 0
1987 0 0 o~ w0 0 0 0 0 0 0 0
1988 0 0/ 0 Lol 0 0 0 0 0 0 0
1989 0 o 0 o 0 0 0 0 0 0 0
1990 0 o 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 Q? 0 0 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-135 Ocltcc::bo(;;i())i;
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Table C.6.4-84. Number of Days Within Temperature Requirements for Sacramento River-Origin Spring-Run Chinook Salmon Adult in the
West Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBC1|. . EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal O TR Optimal
1976 0 0 0 0 0 0 61 61 61 54 61 55
1977 0 0 0 0 0 0 - el 61 61 61 61 61
1978 0 0 0 0 0 0 E X 60 60 60 60
1979 0 0 0 0 0 0 61 61 61 56 61 56
1980 0 0 0 0 0 0 61 61 61 61 61 61
1981 0 0 0 0 0 0} o6l 61| 59 58 59 57
1982 0 0 0 0 0 0 Bl 61, 61 61 61 61
1983 0 0 0 0 0 0 61 61 54 55 53 56
1984 0 0 0 0 0 0 56 56 61 54 61 54
1985 0 0 0 0 o .0 61 61 61 61 61 61
1986 0 0 0 0 0 0 ‘ 61 50 61 49 61
1987 0 0 0 0 0 o] 53 61 49 61 49
1988 0 0 0 0 0 0 61 61 61 61 61
1989 0 0 0 a0 0 0 61 61 61 61 61
1990 0 0 0, . 0 0 0 61 56 58 56 57
1991 0 0 0 0 0 o) 61 61 61 61 61
AVE: 0 0 o o 0 0 60 59 58 59 58
Supraoptimal k . b Lethal

1976 0 0. 0 7 0 6 0 0 0 0 0 0
1977 0 SO 0 0 0 0 0 0 0 0 0
1978 0 0y }{1 ‘iik: 1 0 0 0 0 0 0
1979 0 0 5 0 5 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 2 3 2 4 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 1 6 2 5 0 0 6 0 6 0
1984 3 3 0 2 0 2 2 2 0 5 0 5
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 7 0 8 0 0 0 4 0 4 0
s\?griif’:;aDistervatlon Plan C.6.4-136 Ocltct?:bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1987 6 6 0 6 0 6 2 2 0 6 0 6
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 o0 o0 0 0 0 0
1990 0 0 5 3 5 4 o 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 1 1 1 2 1 2 0 0 1 1 1 1

Table C.6.4-85. Number of Days Within Temperature Requirements for San Joaqum Rwer—Ongm Sprmg Run Chmook Salmon Adult in the
West Delta Subregion, Based on DSM2-QUAL Modeling

EBC1|  EBC2| EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT ol :éac1§ EBC2 EBCZ_ELT?EBCZ_LET PP_ELT| PP_LLT
Suboptimal . k. Optimal
1976 0 0 0 0 o] 0 .61 61 61 61 61 61
1977 0 0 0 0 o . 0 el 61 61 61 61 61
1978 0 0 0 0 0 o 61 61 61 61 61 61
1979 0 0 0 0 0 0 61 61 61 61 61
1980 0 0 0 0 0 0 61 61 61 61 61
1981 0 0 0 HE T 0 61 61 61 61 61
1982 0 0 0. .0 -0 0l 61 61 61 61 61
1983 0 0 0 0 0 0 61 61 61 61 61
1984 0 0 0 'y W 61 61 61 61 61
1985 0 0 0y 0 0 0 61 61 61 61 61
1986 0 0 0 0 0 0 61 61 61 61 61
1987 0 0 0 0 N 0 61 61 61 61 61
1988 0 0 0 0 0 0 61 61 61 61 61
1989 0 0 0 0 0 0 61 61 61 61 61
1990 0 0 0 0 0 0 61 61 61 61 61
1991 0 0 0 0 0 0 61 61 61 61 61
AVE: 0 0 0] & 00 0 0 61 61 61 61 61
Supraoptimal Lethal

1976 0 0 o] o 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
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EBCL|  EBC2| EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2| EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT

1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 <0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 | 0 0 0 0
1986 0 0 0 0 0 r 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 o 0 0 0 0 0
AVE: 0 0 0 0 0 o] 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-138 Ocltcc::bo(;;i())i;
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C.6.4.3.10 Fall-Run Chinook Salmon—Juvenile

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for juvenile fall-run Chinook in the Cache Slough subregion (Table
C.6.4-86). The average number of optimal days was 86 and 87 days under EBC1 and EBCZ2, and
ranged from 89 to 100 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number
of supraoptimal days was 2 under EBC1andEBC2, 3 to 4 under EBC2_ELT and PP_ELT, respectively,
and 5 under EBC2_LLT and PP_LLT. There were no lethal days under any scenario.

EBC scenarios and PP scenarios for water temperatures for juvenile fall-run Chinook in the East
Delta subregion (Table C.6.4-87) differed little, when accounting for climate change. The average
number of optimal days was 80 days under EBC1andEBC2 and 83 to. 100 days under EBC2_ELT and
EBC2_LLT, and 88 to 101 under PP_ELT and PP_LLT, respectively. The average number of
supraoptimal days was 2 for EBC1 and EBCZ, 3 to 4 days under EBC2_ELT and PP_ELT, respectively,
and 6 under EBC2_LLT and PP_LLT. There were no lethal days under any scenario.

EBC scenarios and PP scenarios for water temperatures for juvenile fall-run Chinook in the North
Delta subregion (Table C.6.4-88) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days was 69 for EBC1 and EBC2,
and between 71 and 92days for all other scenarios (EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT).
Supraoptimal water temperatures were reached on 2 days under EBC1 and EBC2, and ranged from 4
to 5 days under EBC2_ELT and EBC2_LLT, and from 4 to 5 days under PP_ELT and PP_LLT,
respectively. No days with lethal temperatures occurred during the modeling period under any of
the scenarios considered.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for juvenile fall-run Chinook in the San Joaquin Portion of the South
Delta subregion (Table C.6.4-89). Optimal water temperatures occurred on 89 days under the EBC1
and EBC2 scenarios. Under all other scenarios, the number of days with optimal water temperatures
ranged from 93 to 94 days. Supraoptimal temperatures were reached on average on 2 days under
EBC1 and EBC2. Under all other scenarios, this number ranged from 2 to3 days. There were no lethal
temperature days under any scenatio.

[South Delta subregion text, Table C.6.4-90]

In the Suisun Bay subregion, water temperatures for juvenile fall-run Chinook were similar among
scenarios (Table C.6.4-91) after accounting for changing climate. Optimal water temperatures were
reached on average on 81 and 82 days under EBC1 and EBC2, respectively, and ranged from 84 to
91 days for all other scenarios. EBC1 and EBC2 averaged 1 day of supraoptimal days, respectively,
while the number of days for all other scenarios varied from 2 to 4 days. There were no lethal
temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for juvenile fall-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-92). Optimal
temperatures occurred on average on 86 and 87 days under EBC1 and EBC2, respectively. Under
EBCZ_ELT, EBC2_LLT, PP_ELT, and PP_LLT the number of optimal te mperature days varied from 90
to 96. Supraoptimal water temperature conditions on average occurred on 1 and 2 days under EBC1
and EBCZ, respectively, and on 3 to 5 days under all other scenarios (i.e,, EBC2_ELT, EBC2_LLT,
PP_ELT, and PP_LLT). Lethal temperatures did not occur under any scenario.
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Water temperatures in the West Delta for juvenile fall-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-93). Under EBC1 and EBC2,
optimal water temperatures occurred on 80 days per year, on average. Under EBC2-ELT, and
EBCZ_LLT, optimal temperature conditions occurred on 85 and 97 days per year, respectively; and
on 89 to 98 days under PP-ELT and PP_LLT, respectively. Supraoptimal temperatures occurred on
average on 1 day under EBC1 and EBCZ, and on 2 and 3 days under EBC2_ELT, EBC2_LLT, PP_ELT,
and PP_LLT. There were no lethal temperature days under any sce nario.
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Table C.6.4-86. Number of Days Within Temperature Requirements for Fall-Run Chinook Saimon Juvenile Rearing in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1|  EBC2|EBC2_ELT EBC2_LLT PP_ELT| PP_LLT EBCL.  EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT

Suboptimal L Optimal
1976 38 37 28 18 28 18 - 83 84 88 94 88 92
1977 28 27 16 14 16 14 .92 © .03 104 106 104 106
1978 23 23 26 13 29 18 96 9% 92 105 89 99
1979 34 34 33 16 34 23 84 84 . 85 95 84 87
1980 31 31 22 5 30 170 90 90 99 116 91 104
1981 33 29 21 11 23 9 83 87 94 101 91 103
1982 44 45 35 17 42 17 L Wy 74| = 83 100 75 100
1983 33 33 28 9 35 13 T g7 87 83 106 73 100
1984 33 34 32 21 34) .20 T 81 39 89 87 39
1985 35 33 19 18 16" 1Bk 87 98 102 101 102
1986 20 19 19 9 33 13 101 89 109 76 105
1987 36 35 22 14 21 14 76 98 92 99 92
1988 21 18 14 e, 13 10 103 107 104 108 105
1989 36 36 30 S 26 29 25 82 86 91 86 92
1990 38 38 35 . . 26 33 261 82 76 87 79 38
1991 37 37 31 14 35 14, o 83 83 89 106 85 106
AVE: 33 32 26 5. 28 .17 86 87 91 100 89 98
_-Supraoptimal R Lethal
1976 0 s 9 = .5 11 0 0 0 0 0 0
1977 0 0 f . 0 0 0 0 0 0 0
1978 1 s L2 21 3 0 0 0 0 0 0
1979 2 21 9 2 10 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 4 4 8 6 8 0 0 0 0 0 0
1982 1 1 3 3 3 0 0 0 0 0 0
1983 0 0 5 12 7 0 0 0 0 0 0
1984 6 6 0 11 0 12 0 0 0 0 0 0
1985 0 0 3 0 3 0 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-141 Ocltct?:bo(;;i())i;
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Table C.6.4-87. Number of Days Within Temperature Requirements for FallR
Based on DSM2-QUAL Modeling

EBC1 EBC2 ‘ EBC2_ELT  EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 12 2 11 2 0 0 0 0 0 0
1987 9 9 0 14 0 14 0 - 0 0 0 0 0
1988 0 0 0 6 0 6 0 0 0 0 0 0
1989 2 2 4 3 5 3 ‘0 0 0 0 0 0
1990 0 0 9 7 8 6 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 .0 0 0 0 0
AVE: 2 2 3 5 4 5 0 0 0 0 0 0

un Chinoék Salmon Juvenile Réaring in the East Delta Subregion,

EBC1

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT _ PP_LLT EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal L = Optimal
1976 38 38 28 18 23 43 82 87 89 93 96
1977 28 32 18 12 15 13 88 102 108 105 107
1978 26 26 29 11 24 1] 92 88 106 94 105
1979 40 39 36 12 . 33 1) 79 78 97 83 99
1980 45 45 47 g 36 7] 76 74 113 85 114
1981 52 49 31 7 23 9 67 83 106 92 104
1982 52 52 48 22 45 19 66 70 94 71 97
1983 52 52 39 R - WP 65 71 95 71 97
1984 37 AT T 38 s 77 74 91 83 94
1985 42 33 24 17 78 83 103 93 103
1986 37 37 5 83 79 112 74 111
1987 36 19 11 76 89 97 101 96
1988 22 14 10 99 103 104 107 105
1989 38 30 23 82 83 94 85 94
1990 43 32 25 76 71 89 80 8
1991 33 28 11 86 86 106 92 109
AVE: 39 . 29 13 80 83 100 88 101
Supraoptimal Lethal

1976 1 1 6| 14 5| 12 0 0 0] 0] 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0
1978 2 2 3 3 2 0 0 0 0 0
1979 2 2 6 11 4 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0
1981 4 4 6 7 5 0 0 0 0 0
1982 2 2 2 4 4 .0 0 0 0 0
1983 3 3 10 11 11 L0 0 0 0 0
1984 7 7 0 9 0 0 0 0 0 0
1985 0 0 4 0 3 0 0 0 0 0
1986 0 0 3 3 9 0 0 0 0 0
1987 8 8 0 13 0 0 0 0 0 0
1988 0 0 0 7 0 0 0 0 0 0
1989 0 0 4 4 5 0 0 0 0 0
1990 0 0 8 7 8 0 0 0 0 0
1991 0 0 1 3 0 0 0 0 0 0
AVE: 2 2 3 6 4 0 0 0 0 0

Table C.6.4-88. Number of Days Within Temperature Requwements for Fall Run Chmook Salmon Juvenile Rearing in the North Delta
Subregion, Based on DSM2-QUAL Modeling G

EBC1 EBC2 | EBC2_ELT EBcz__LLT"? PP_ELT:;?: PRLLT| EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
. Suboptimal e Optimal

1976 47 ) ‘_5i32 27 72 71 86 91 86 91
1977 59 3350~ . 15 61 61 71 102 70 105
1978 45 44 18 72 72 73 95 71 96
1979 52 45 24 67 67 64 87 67 89
1980 50 52 24 70 71 67 94 68 94
1981 58 46 25 61 63 68 93 65 93
1982 60 50 29 57 57 66 89 67 88
1983 56 41 20 60 60 70 89 70 89
1984 42 52 20 72 72 67 93 68 93
1985 49 56 29 71 69 57 90 56 89
s\';\griiie’:;a;zgservatlon Plan C.6.4-143 Ocl‘::boe);i())'i;
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 42 42 40 17 40 17 76 78 99 78 98
1987 44 44 46 24 47 24 74 72 93 71 93
1988 35 35 38 12 39 12 i85 78 101 77 101
1989 46 46 38 30 38 30 71 78 82 79 82
1990 48 49 42 34 42 34 7 73 80 73 80
1991 55 55 52 20 50 20 T 67 96 69 96
AVE: 49 49 45 23 45 23 69 71 92 71 92

Supraoptimal . Lethal

1976 2 2 3 3 3 3] 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 3 3 5 7 5 6 0 0 0 0 0
1979 1 1 3 7 8| 7 0 0 0 0 0
1980 1 0 1 3 1 3 0 0 0 0 0
1981 1 1 3 2 9 2 0 0 0 0 0
1982 3 3 4 2 33 : 0 0 0 0 0
1983 4 4 9 11 9 11 0 0 0 0 0 0
1984 7 7 1 ST 1 8 0 0 0 0 0 0
1985 0 0 7] 41 8 2 0 0 0 0 0 0
1986 2 2 20 4 2 50 0 0 0 0 0 0
1987 2 2 2 3 2 3 0 0 0 0 0 0
1988 1 1 5 8/ g -8 0 0 0 0 0 0
1989 3 3l % 8l 3 8 0 0 0 0 0 0
1990 0 0 5[ . 6 5 6 0 0 0 0 0 0
1991 1 s 1 4 i 4 0 0 0 0 0 0
AVE: 2 2 4 5 4 5 0 0 0 0 0 0

Table C.6.4-89. Number of Days WithmﬂTgmperatui'e Requirements for Fall-Run Chinook Salmon Juvenile Rearing in the San Joaquin River
Portion of the South Delta Subregion, Ba‘sgd; on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT EECZ_:_LLT | PP_ELT ‘ PP_LLT EBC1 | EBC2 | EBC2_ELT EBC2_LLT E PP_ELT PP_LLT
Suboptimal Optimal
1976 32 32 34 25| 33 ‘ 23 89 89 84 | 92 85 93
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1977 28 29 15 15 91 105 105 105 105
1978 23 23 24 25 94 93 95 94 95
1979 33 33 28 31 83 89 89 89 88
1980 28 27 18 24 94 103 97 102 95
1981 26 24 22 16 95 91 104 91 105
1982 34 34 26 39 - 83 88 81 90 81
1983 26 25 27 36 92 83 84 84 85
1984 30 30 32 25 84 . 89 89 91 89
1985 36 35 23 22 85 92 98 92 97
1986 24 24 18 21 9% 99 99 101 99
1987 30 30 25 23 84 95 87 98 89
1988 19 20 15 14 101 105 107 107 107
1989 35 34 29 32 86 90 87 90 87
1990 38 38 32 30 82 81 86 82 85
1991 27 28 22 20 92 98 100 99 104
AVE: 29 29 24 25 ; 89 93 94 94 94

Supraoptimal.. Lethal

1976 0 0 3] . 4 3 51 0 0 0 0 0 0
1977 0 0 = 0 0 0 0 0 0 0 0
1978 3 3 3/ 0 0 0 0 0 0 0
1979 4 4 0 . 3 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0
1981 1 0 7 0 0 0 0 0 0
1982 3 0 f 0 0 0 0 0 0
1983 3 0 9 0 0 0 0 0 0
1984 7 7 7 0 0 0 0 0 0 0
1985 0 0 0 5 0 0 0 0 0 0
1986 0 0 0 3 0 0 0 0 0 0
1987 6 6 10 0 0 0 0 0 0 0
1988 0 0 ) 1 0 0 0 0 0 0
1989 0 0 1 1 0 0 0 0 0 0
1990 0 0 4 7 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-145 Ocltct?:bo(;;i())i;
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EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 | EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 2 2 3 2 3 2 0. 0 0 0 0 0

Table C.6.4-90. Number of Days Within Temperature Requirements for Fall-Run Chmook Sa!mon Juvenile Rearing in the South Delta
Subregion, Based on DSM2-QUAL Modeling -

EBC1 EBC2|EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1 EBCZ EBC2_ELT | EBC2_LLT  PP_ELT| PP_LLT
Suboptimal . Optimal
1976 34 34 24 14 23 1500 86| .92 94 93 94
1977 21 21 15 14 15 15 99| 105 106 105 105
1978 23 23 22 16 20 18 95 95 102 97 100
1979 33 33 29 27 29 . 29 . 32 87 86 39 85
1980 19 19 14 17 157 w22 102 107 104 106 99
1981 16 16 15 11 15 11 100 99 102 99 102
1982 27 27 19 25 21 35 90 95 95 92 85
1983 21 21 26 32 26 32 98 83 88 82 88
1984 30 30 20 250 . 23 25 85 100 86 97 86
1985 24 24 16| 19, 16 19 96 101 101 101 101
1986 14 14 9. 3 8 7 106 106 104 115 102 111
1987 26 25 13 12 13 10 85 86 107 94 107 95
1988 13 14 14 Mok o138 o100 108 107 107 105 108 109
1989 33 34| oii2%, 25| 27, 26 86 85 89 92 89 91
1990 35 350 31 29 27 85 85 80 87 82 87
1991 19 19 15 157 11 101 101 104 108 104 109
AVE: 24 19 : 19 20 94 94 97 98 97 97
" Supraoptimal = ‘ Lethal

1976 1 1] " e 5 12 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0
1978 2 2 3 2 0 0 0 0 0 0
1979 5 5 2 6 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0
1981 4 4 6 7 0 0 0 0 0 0
s\';\griiie’:;aDCrstervatlon Plan C.6.4-146 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1982 3 3 6 0 7 0 0 0 0 0 0 0
1983 3 1 11 0 12 0 0 0 0 0 0
1984 6 6 1 10 1 10 0 0 0 0 0
1985 0 0 3 0 3 0 0 0 0 0 0
1986 0 0 7 2 10 2 0 0 0 0 0
1987 9 9 0 14 0 15 .0 0 0 0 0
1988 0 0 0 6 0 2 0L 0 0 0 0
1989 1 1 4 3 4 3 0 . 0 0 0 0
1990 0 0 9 7 9 6 . 0 0 0 0 0
1991 0 0 1 0 1 0 0 0 0 0 0
AVE: 2 2 4 4 4 4 0 0 0 0 0

Table C.6.4-91. Number of Days Within Temperature Requireﬁe

Based on DSM2-QUAL Modeling

nts for Fall-Run Chihbd"‘Sal‘mon Juvenile Rearing in the Suisun Bay Subregion,

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP.LLT| . EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal Yy o Optimal

1976 37 36 37) . 31 85 83 86 82 88
1977 39 40 29l 31 80 91 89 93 91
1978 28 28 29 . 23] ~ 91 89 94 89 94
1979 34 34 34 30 - 33 86 86 82 87 81
1980 42 42| .36 79 85 99 91 100
1981 42 a0 31 79 87 96 90 96
1982 48 49 44 21 139 71 76 98 81 100
1983 47 47 36 22 35| 73 76 95 77 97
1984 36 39 26| 32 79 82 87 89 89
1985 41 5 33?5 25 81 95 86 95 87
1986 31 / 16 28 91 77 101 84 103
1987 38 s 31 31 78 87 79 89 81
1988 27 27 26 21 26 94 95 94 95 95
1989 37 37 35 34 33 83 84 86 85 85
1990 43 43 43 42 42 77 73 72 74 76
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 43 43 36 30 34 25 77] 77 84 86 86 91
AVE: 38 38 34 27 32 26 81| . . 82 84 89 87 91

Supraoptimal o Lethal

1976 0 0 1 4 2 4 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 1 1 2 3 2 3 0 .0 0 0 0 0
1979 0 0 0 8 0 9 "o 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 2 2 2 24 0 E ) 0 0 0
1982 0 0 0 1 0 1 0 0 0 0 0 0
1983 0 0 3 3 8 1 o 0 0 0 0 0
1984 6 6 0 8 0 8 0 0 0 0 0 0
1985 0 0 0 1 o w1 0 0 0 0 0 0
1986 0 0 9 3 8 b 0 0 0 0 0 0
1987 4 4 0 10 0 10| 0 0 0 0 0 0
1988 0 0 0 6 0 6 0 0 0 0 0 0
1989 0 0 1 S0 2 1 0 0 0 0 0 0
1990 0 0 4 6 4 6 0 0 0 0 0 0
1991 0 0 0 4 0 n 0 0 0 0 0 0
AVE: 1 1 2 e 20 4 0 0 0 0 0 0

Table C.6.4-92. Number of Days thhm Temperature Requ:rements for Fall-Run Chinook Salmon Juvenile Rearing in the Suisun Marsh
Subregion, Based on DSMZ QUAL Modeling -

EBC1 EBCZ EBCZ ELT EBCZ LLT ‘ PP__ELT:: : PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
. Suboptimal kj:ﬁ ) Optimal

1976 37 37] 23 32 25 84 84 85 87 84 87
1977 28 25 ] 16 16 15 92 95 103 104 104 105
1978 27 26 28“”;“ S20 25 20 92 93 90 98 93 98
1979 35 34 33 26 33 25 84 84 86 87 86 84
1980 30 30 23 17 20 17 91 91 98 104 101 104
1981 18 18 16 14 16 15 99 98 99 97 98 98
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1982 51 51 49 22 44 69 9% 74 93
1983 45 44 30 12 29 79 102 80 102
1984 33 33 23 21 21 98 88 99 90
1985 31 29 18 23 17 99 97 100 97
1986 24 24 28 14 28 79 104 80 105
1987 34 33 19 17 15 101 89 105 90
1988 23 22 21 12 14 100 103 107 102
1989 37 36 35 29 30 88 86 87
1990 41 40 34 29 33 g 85 79 85
1991 34 34 27 16 27 93 104 92 102
AVE: 33 32 27 19 25 90 9% 92 96

Supraoptimal Lethal

1976 0 0 4 11 5] 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0
1978 1 1 2 2 2 0 0 0 0 0
1979 1 2 1 7 1 = 0 0 0 0 0
1980 0 0 0 20| 0 e 0 0 0 0 0
1981 3 4 5 9 6 N 0 0 0 0 0
1982 0 0 2. 2 2 6 0 0 0 0 0
1983 0 0 6 1 6] 0 0 0 0 0
1984 6 6 12 1 1[5 0 0 0 0 0
1985 0 0. 0| 3 0 0 0 0 0 0
1986 0 o 2 = 3 0 0 0 0 0
1987 9 9/ 14 0 13 0 0 0 0 0
1988 0 6 0 7 0 0 0 0 0
1989 0 3l 4 3 0 0 0 0 0
1990 0 6 8 6 0 0 0 0 0
1991 0 0 1 0 0 0 0 0 0
AVE: 1 .5 4 5 0 0 0 0 0
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Table C.6.4-93. Number of Days Within Temperature Requirements for Fall-Run Chinook Salmon Juvenile Rearing in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2[EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal s Optimal
1976 40 40 32 23 31 22 o8l 81 89 91 90 93
1977 35 35 21 17 20 16 & 85 . 85 99 103 100 104
1978 27 27 34 20 28 20 .03 93 85 99 91 99
1979 35 36 34 26 34 26 ., 85 84 86 39 86 89
1980 44 44 33 19 24 18 77 77/ 88 102 97 103
1981 46 45 33 14 23 14, 74 75 85 103 95 102
1982 54 53 49 19 37 18 66 67| 71 101 83 102
1983 46 46 34 18 34 17 T 74 79 96 78 98
1984 36 36 42 26 35, 25 1. 80 80 79 38 86 89
1985 43 41 26 22 240 22 77 79 94 98 96 98
1986 29 28 31 15 25 L M e 92 78 105 83 106
1987 40 41 27 17 6] 16 - /2 71 93 91 94 92
1988 25 25 23 15 22 14 .9 96 98 106 99 107
1989 39 39 37| #3201 . 37 32 81 81 83 88 83 83
1990 45 45 44 30| 0 42 30 : 75 75 71 87 73 86
1991 43 43 40/ 14 ' 38 14 77 77 30 106 82 106
AVE: 39 39 34 200 30f. 20 80 80 85 97 89 98
Supraoptimal = .. o Lethal

1976 0 0Ll o 70 0 6 0 0 0 0 0 0
1977 0 0 : 0 0 0 0 0 0 0 0 0
1978 0 o o Ta 1 0 0 0 0 0 0
1979 0 0] 5 0 5 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 3@ 2 4 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 6 3 5 0 0 0 0 0 0
1984 5 5 7 0 7 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 12 0 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-150 Ocltct?:bo(;;i())'i;
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i EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1987 8 8 0 12 0 12 0 0 0 0 0 0
1988 0 0 0 0 0 0 o o 0 0 0 0
1989 0 0 0 0 0 0 o o0 0 0 0 0
1990 0 0 5 3 5 4 0.0 0 0 0 0
1991 0 0 0 0 0 0 o . o© 0 0 0 0
AVE: 1 1 2 3 2 3 o] © .0 0 0 0 0
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C.6.4.3.11 Fall-Run Chinook Salmon—Smoltification

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for smolt fall-run Chinook in the Cache Slough subregion (Table C.6.4-94).
The average number of optimal days was 111 days under EBC1 and EBC2 and 106 to 110 days
under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of supraoptimal days was 4
under EBC1 and EBC2, 8 under EBC2_ELT and PP_ELT, and13 under EBC2_LLT and PP_LLT. There
were no lethal days under any scenario.

EBC scenarios and PP scenarios in water temperatures for smolt fall-run Chinook in the East Delta
subregion (Table C.6.4-95) differed little, when accounting for climate change. The average number
of optimal days was 111 days under EBC1 and EBCZ, 108 and 109 days under EBC2_ELT and
PP_ELT, respectively, and 107 days under EBC2_LLT and PP_LLT. The average number of
supraoptimal days was 5 for EBC1 and EBCZ, 10 to 9 days under EBC2_ELT and PP_ELT, and 13 to 9
under EBC2_LLT and PP_LLT, respectively. There were no lethal days observed under any scenario.

EBC scenarios and PP scenarios in water temperatures for smolt fall-run Chinookin the North Delta
subregion (Table C.6.4-96) were similar, considering climate change effects on water temperature.
The average number of optimal water temperatures were 102 for EBC1 and EBC2, and between 102
and 108 days for all other scenarios (EBC2_ELT, EBC2_LLT, PP _ELT, and PP_LLT). Supraoptimal
water temperatures were reached on average on 5 days under EBC1 and EBC2, and were reached on
average on 9 days under EBC2_ELT andkPP_ELT, and 12 to 11 days under EBC2_LLT and PP_LLT,
respectively. No days with lethal temperatures occurred during the modeling period.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperaturesfor smolt fall-run Chinook in the San Joaquin Portion of the South
Delta subregion (Table C.6.4-97). Optimal water temperatures occurred on average on 113-112
days under the EBC1 and EBCZ2 scenarios, respectively. Under all other scenarios, the number of
days with optimal water temperatures ranged from 111 to 113. Supraoptimal temperatures were
reached on average for 5 days under EBC1 and EBC2. Under all other scenarios, this number ranged
from 7 to.8 days: There were no lethal temperature days under any scenario.

[South Delta subregion text, Table €.6.4-98]

In the Suisun Bay subregion, water temperatures for smolt fall-run Chinook were similar among
scenarios (Table C.6.4-99) after accounting for changing climate. Optimal water temperatures were
reached onaverage on 111 days under EBC1 and 107 to 111 days for all other scenarios. EBC1 and
EBC2 averaged 3 days of supraoptimal days, while the number of days for EBC_ELT andEBC1_LLT
and PP_ELT and PP. LLT varied from 6 to 11 days . There were no lethal temperature days under any
scenario.

Water temperatures in the Suisun Marsh for smolt fall-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-100). Under EBC1 and EBC2,
optimal water temperatures occurred on 110 days per year, on average. Under EBC2_ELT, and
PP_ELT, optimal temperature conditions occurred on 108 to 109 days per year; and on 106 days
under PP_ELT and PP_LLT. Supraoptimal temperatures occurred on 4 days under EBC1 and EBC2,
and on 8 to12 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. There were no lethal
temperature days under any scenario.
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In the West Delta, the differences among scenarios of water temperatures for smolt fall-run Chinook
were minor, after climate change was taken into consideration (Table C.6.4-101). Optimal
temperatures occurred on average on 110 days under EBC1 and EBC2, on 109 to 111 days under
EBCZ2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal water temperature conditions occurred on
3 days under EBC1 and EBCZ, and on 6 to 10 days under all other scenarios (i.e,, EBC2_ELT,
EBCZ2_LLT, PP_ELT, and PP_LLT). Lethal temperatures did not occur under any scenario.
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Table C.6.4-94. Number of Days Within Temperature Requirements for Fall-Run Chinook Salmon Smoltification in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal A Optimal
1976 0 0 0 0 0 0 - 118) . 118 108 99 110 99
1977 9 9 8 2 7 5 1) 411 112 115 113 112
1978 0 0 0 0 0 0 T118 : 116 108 116 108
1979 5 5 5 2 6 6 106 107 103 105 100
1980 2 1 0 0 2 0. . 119 120] 116 119 116
1981 2 1 0 0 1 0 ‘ 111 107 106 107
1982 8 8 0 0 5 0 108 106 108 106
1983 0 0 0 0 0 0 112 103 104 103 104
1984 1 1 13 0 12} 0 113 102 102 104 102
1985 14 14 0 10 0 101 106 111 106 110 105
1986 0 0 0 0 1 o 116 104 109 103 109
1987 0 0 0 0 0 .0 107 115 98 116 97
1988 4 3 0 0 0 ok 117 116 106 116 105
1989 17 17 12 S0 a3 0 98 102 111 100 109
1990 14 14 7 2 1 3, 99 102 104 99 101
1991 3 4 0 0 0 o] 116 114 114 116 113
AVE: 5 5 3 1 4 2] 111 111 110 107 109 106
_ Supraoptimal - Lethal

1976 3 B 22 11 22 0 0 0 0 0 0
1977 0 3 0L 3 0 0 0 0 0 0
1978 2 7 12 4 12 0 0 0 0 0 0
1979 9 9 15 9 14 0 0 0 0 0 0
1980 0 0 5 0 5 0 0 0 0 0 0
1981 8 8 [ 13 13 0 0 0 0 0 0
1982 4 4 7 14 0 0 0 0 0 0
1983 8 8 17 16 0 0 0 0 0 0
1984 7 7 5 19 0 0 0 0 0 0
1985 0 0 9 4 10 5 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-154 Ocltct?:bo(;;i())i;

ED_000733_DD_NSF_00045993-00156



Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 4 4 16 11 16 11 0 0 0 0 0 0
1987 13 13 5 22 4 23 0 0 0 0 0 0
1988 1 1 5 15 5 16 0o 0 0 0 0 0
1989 5 5 6 9 7 11 L0 0 0 0 0 0
1990 7 7 11 14 10 16 0.0 0 0 0 0
1991 0 0 6 6 4 7 o] 0 0 0 0 0
AVE: 4 4 3 13 8 13 0 0 0 0 0 0

Table C.6.4-95. Number of Days Within Temperature Requirements for F‘a‘klli'Ru

Based on DSM2-QUAL Modeling

n Chino‘qk‘Salmon Smoltific:étiah in the East Delta Subregion,

EBC1 EBC2  EBC2_ELT|EBC2_LLT| PP_ELT L'PP__LLT ‘[55 | EBC1 EBC2 |[EBC2_ELT | EBC2_LLT PP_ELT  PP_LLT
Suboptimal . ; . Optimal
1976 0 0 0 0 0 0 117 102 99 104 99
1977 8 7 6 0 6 0 113 114 117 114 117
1978 0 0 0 0 0 0 116 112 105 114 107
1979 3 2 2 S0 2 0. 108 106 103 108 104
1980 1 1 0 ) 0 0. 118 118 115 121 115
1981 2 2 3 0 0 0 111 104 107 107 107
1982 11 11 5 0 1 0 104 102 109 107 110
1983 0 0 0 0. - 0 0 111 102 104 101 104
1984 5 0 12 0 104 105 102 105 102
1985 13 1 0 7 107 109 114 110 109
1986 0 0 . B 0 115 104 107 107 108
1987 0 0 0 0 107 115 9% 115 97
1988 0 0 0 0 119 114 110 115 108
1989 8 0 7 0 107 108 110 106 111
1990 7 0 6 0 106 100 102 101 105
1991 0 0 0 0 117 115 113 114 113
AVE: 4 o 2 0 111 108 107 109 107
Supraoptimal Lethal

1976 4 4] 19 22| 17 22 0 0 0] 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT  EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 3 0 3 0 0 0 0 0 0
1978 3 4 8 15 6 13 0 0 0 0 0 0
1979 10 10 12 17 10 16 0 0 0 0 0 0
1980 2 2 3 6 0 6 ~10$ 0 0 0 0 0
1981 7 7 13 13 O‘; 0 0 0 0 0
1982 5 5 13 11 0 .0 0 0 0 0
1983 9 9 18 16 0 Q€Qi 0 0 0 0
1984 12 12 4 19 0 0 0 0 0 0
1985 0 0 11 5 0 0 0 0 0 0
1986 6 5 16 13 .0 0 0 0 0 0
1987 13 13 5 24 o 0 0 0 0 0
1988 2 2 7 11 0 0 0 0 0 0
1989 4 4 10 -0 0 0 0 0 0
1990 7 7 13 18 0 0 0 0 0 0
1991 2 3 5 7 0 0 0 0 0 0
AVE: 5 5 10 13 0 0 0 0 0 0

Table C.6.4-96. Number of Days Within Temperature Requlrements for Fall Run Chmook Salmon Smoltification in the North Delta Subregion,
Based on DSM2-QUAL Modeling : .

EBC1 EBC2 | EBC2_ELT| EBC2_LLT | pp;curp‘:pp_er - EBC1 EBC2 EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
- TSR Optimal

1976 11 1 1 1 104 105 104 102 105 103
1977 13 1 6l 1 107 108 113 119 114 119
1978 16 Lo 8l 0 99 99 101 107 101 108
1979 17 5 9 5 95 9% 9% 100 97 99
1980 11 0 6 0 107 107 112 116 112 117
1981 4 0 7 0 108 108 101 109 101 110
1982 15 0 9 0 100 100 100 111 100 111
1983 9 ) 13 0 105 104 90 106 90 106
1984 15 0 14 0 96 9% 103 107 103 108
1985 19 4 11 5 99 100 98 107 97 106
s\';\griiie’:;aDCrstervatlon Plan C.6.4-156 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1986 8 8 7 0 7 0 108 108 105 110 106 109
1987 14 14 6 0 6 0 96| . . 9 111 106 110 105
1988 7 7 5 0 6 0 111 112 103 109 102 108
1989 16 16 19 3 17 3 98 98 92 101 92 105
1990 23 23 18 5 18 5 .91 91 94 98 94 100
1991 13 13 9 0 8 0 104 104 107 113 109 113
AVE: 13 13 9 1 9 1 102 102 102 108 102 108

Supraoptimal S Lethal
1976 6 6 16 18 15 170 0 0 10 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 5 5 11 13 11 12 0 0 0 0 0 0
1979 8 8 15 15 14| 16 0 0 0 0 0 0
1980 3 3 3 5 30 0 0 0 0 0 0
1981 8 8 12 11 12 0 0 0 0 0 0
1982 5 5 11 9 11 0 0 0 0 0 0
1983 6 7 17 14 17 . 0 0 0 0 0 0
1984 10 10 4 A4 4 B3 0 0 0 0 0 0
1985 2 3 12 9 12 9. 0 0 0 0 0 0
1986 v 0 0 0 0 0 0
1987 10 10 0 0 0 0 0 0
1988 3 2 0 0 0 0 0 0
1989 6 6/ 0 0 0 0 0 0
1990 6 6 0 0 0 0 0 0
1991 3 3 0 0 0 0 0 0
AVE: 5 5 0 0 0 0 0 0
Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling
EBC1|  EBC2 EBC2_ELT EBC2 LLT| PP_ELT  PP_LILT EBC1 EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal Optimal

1976 0 0 0 0 0 0 119 119 113] 100 113 100
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1977 7 7 5 0 5 1 113 113 115 120 115 119
1978 0 0 0 0 0 0 115 115 112 115 112 115
1979 3 3 2 5 2 4 108 108 107 107 107 108
1980 0 0 0 1 0 1 21 121 120 120 120 120
1981 0 0 0 0 0 0 112 106 113 106 112
1982 0 0 0 0 0 0 T2 108 118 108 118
1983 0 0 0 0 0 0 110 104 113 105 115
1984 0 0 5 0 4 0 110, 112 110 113 109
1985 12 12 0 8 0 9] 108 109 111 109 110
1986 0 0 0 0 0 0 116 115 103 115
1987 0 0 0 0 0 106 117 104 118 101
1988 1 1 0 0 0 0 119 114 114 114 114
1989 13 14 7 0 7 0 102 108 116 108 115
1990 8 8 8 0 8 1} 109 103 111 103 110
1991 2 0 0 0 0 117 118 117 118 116
AVE: 3 3 2 1 2 -y - 112 111 113 111 112

Supraoptimal . g . Lethal

1976 2 : e zij 0 0 0 0 0 0
1977 0 i 0 0 0 0 0 0
1978 5 0 0 0 0 0 0
1979 9 0 0 0 0 0 0
1980 0 0 0 0 0 0 0
1981 7 0 0 0 0 0 0
1982 8 0 0 0 0 0 0
1983 10 0 0 0 0 0 0
1984 11 0 0 0 0 0 0
1985 0 0 0 0 0 0 0
1986 4 0 0 0 0 0 0
1987 14 0 0 0 0 0 0
1988 1 0 0 0 0 0 0
1989 0 0 0 0 0 0
1990 3 0 0 0 0 0 0
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT
1991 1 1 2 3 2 4 0 0 0 0 0 0
AVE: 5 5 8 7 8 7 0, . 0 0 0 0 0

Table C.6.4-98. Number of Days Within Temperature Requirements for Fall-Run Chinook Sél}ﬁpn Smoltification in the South Delta Subregion,
Based on DSM2-QUAL Modeling £ .

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal g ~__ Optimal
1976 0 0 0 0 0 0l 117 103 99 103 99
1977 8 8 6 0 6 o 112 1 116 114 117
1978 0 0 0 0 0 0 115 109 112 110
1979 4 4 2 4 2. 4 108 108 102 109 103
1980 0 0 0 0 of .0 121 121 118 121 118
1981 0 0 0 0 0 0k 111 107 107 107 107
1982 0 0 0 0 0 0 6 116 110 115 109 115
1983 0 0 0 0 0 0 ‘ 109 109 105 112 105 112
1984 0 0 9 0 5 ok = 112 105 101 109 101
1985 14 14 0 0 10 106 106 110 106 110 106
1986 0 0 0 0 0 0 116 116 103 109 103 110
1987 0 0 0 0 0 0 107 107 115 93 115 93
1988 0 0 0 0 . W 120 120 116 109 116 109
1989 14 15 = 3 0 102 101 108 111 108 111
1990 7 70 3 3 1 107 107 105 104 105 106
1991 0 an 0 0. 0 120 120 114 113 114 114
AVE: 3 "3y 1 1 1 112 112 110 108 110 108
Lethal

1976 4 4 18 22 0 0 0 0 0 0
1977 0 0 0 3 0 0 0 0 0 0
1978 5 5 8 10 0 0 0 0 0 0
1979 8 8 9 13 0 0 0 0 0 0
1980 0 0 0 3 0 3 0 0 0 0 0 0
1981 9 9 13 13 13 13 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1982 4 4 10 5 11 5 0 0 0 0 0 0
1983 1 1 15 8 15 8 0 0 0 0 0 0
1984 9 9 7 20 7 20 o 0 0 0 0 0
1985 0 0 10 4 10 4 FY 0 0 0 0 0
1986 4 4 17 11 17 10 0 0 0 0 0 0
1987 13 13 5 27 5 27 0 -0 0 0 0 0
1988 1 1 12 5 12 "o 0 0 0 0 0
1989 4 4 9 9 9 0 0 0 0 0 0
1990 6 6 12 15 12 13 0 0 0 0 0 0
1991 0 0 6 7 6 6 0 0 0 0 0 0
AVE: 5 5 9 12 9 11 0 0 0 0 0 0

Table C.6.4-99. Number of Days Within Temperature Requwements for Fall Run Chmoak

Based on DSM2-QUAL Modeling

Imon Smoltification in the Suisun Bay Subregion,

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP~_LLT EBC2 | EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . i - Optimal

1976 0 0 0 ) 0 0 120 119 110 106 110 105
1977 7 7 7l 5 7 50 113 113 113 114 113 114
1978 3 3 0 0 0 0 114 114 117 111 117 112
1979 8 8 6 6 6 6, 104 104 107 99 107 99
1980 3 3| nting 1 2 L2 118 118 119 115 119 114
1981 2 2 3 0 2 0 111 111 109 110 109 110
1982 13 13 3 -0 4 0 105 104 109 111 109 109
1983 1 1 0 0 0o 0 115 115 105 104 105 104
1984 1 1 0. 12 0 113 113 107 105 107 105
1985 13 13 13[? 0 13 107 107 112 104 112 104
1986 1 1 0 0 0 0 116 116 104 111 104 110
1987 1 1 1 2 1 0 107 107 119 99 119 101
1988 5 6 3 0 4 0 116 115 113 110 114 109
1989 12 15 6 9 6 9 105 101 109 104 109 104
1990 16 16 7 7 7 7 102 102 105 100 104 100
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 3 3 0 0 0 0 117 117 118 113 118 113
AVE: 6 6 3 3 3 3 111 111 111 107 111 107

Supraoptimal . Lethal

1976 1 2 11 15 11 16 0 0 0 0 0 0
1977 0 0 0 1 0 1 o 0 0 0 0 0
1978 3 3 3 3 8 0 0 0 0 0 0
1979 8 8 7 15 7 0 0 0 0 0 0
1980 0 0 0 5 0 0 0] 0 0 0 0
1981 7 7 8 10 9 0 o[" w0 0 0 0
1982 2 3 8 9 7 .0 o] o 0 0 0
1983 4 4 15 16 15 0 0 0 0 0 0
1984 7 7 2 16 2 0 0 0 0 0 0
1985 0 0 8 3 . 0 0 0 0 0 0
1986 3 3 16 9 10 0 0 0 0 0 0
1987 12 12 0 19 0 19 0 0 0 0 0 0
1988 0 0 5 11 3 12 0 0 0 0 0 0
1989 3 4 5 7 5 a2 0 0 0 0 0 0
1990 2 2 8 13 9 13 0 0 0 0 0 0
1991 0 0 2l 7 2 7 0 0 0 0 0 0
AVE: 3 3 6/ 10 6 0 0 0 0 0 0

Table C.6.4-100. Number of Days Wlt in Temperature Requlrements for Fall-Run Chinook Salmon Smoltification in the Suisun Marsh
Subregion, Based on DSMZ QUAL Modeling S

EBC1 “EBCZ| EBCZ ELT EBCZ LT | PP__EL"I"“‘ PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
. Suboptimal Optimal

1976 0 of "~ w0 0 0 0 118 118 104 99 108 99
1977 10 9 8 6 7 6 110 111 112 112 113 112
1978 0 0 0 0 0 0 118 118 117 109 117 109
1979 9 9 7 7 7 7 104 104 106 97 106 98
1980 5 5 4 2 3 2 116 116 117 113 118 113
1981 0 0 0 0 0 0 111 110 107 107 107 107
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1982 14 14 11 0 9 0 103 103 102 103 103 103
1983 5 4 0 0 0 0 111 111 105 107 104 106
1984 0 0 13 0 13 0 114, 113 102 102 102 102
1985 16 15 0 12 0 12 104 105 111 104 111 105
1986 0 0 0 0 0 0 118 116 97 110 100 109
1987 0 0 0 0 0 0 106|106 115 94 115 97
1988 6 6 0 0 0 0 114 114 115 111 116 111
1989 18 17 13 4 12 6 98 99 99 108 101 106
1990 15 15 8 4 8 5 99 98| 102 101 102 102
1991 4 3 1 0 0 0 116 117] 113 114 114 113
AVE: 6 6 4 2 4 2 110 110 108 106 109 106

Supraoptimal Lethal

1976 3 3 17 22 22 0 0 0 0 0 0
1977 0 0 0 2 Nz 0 0 0 0 0 0
1978 2 2 0 0 0 0 0 0
1979 7 7 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0
1981 9 10 0 0 0 0 0 0
1982 3 3 0 0 0 0 0 0
1983 4 5 0 0 0 0 0 0
1984 7 8 0 0 0 0 0 0
1985 0 0. 0 0 0 0 0 0
1986 2 4] 0 0 0 0 0 0
1987 14 14 0 0 0 0 0 0
1988 1 T 0 0 0 0 0 0
1989 4 4 0 0 0 0 0 0
1990 6 7 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0
AVE: 4 4 0 0 0 0 0 0
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Table C.6.4-101. Number of Days Within Temperature Requirements for Fall-Run Chinook Salmon Smoiltification in the West Delta Subregion,
Based on DSM2-QUAL Modeling

EBC1|  EBC2 EBC2_ELT|EBC2_LLT| PP_ELT PP_LLT EBC1|.  EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal o Optimal
1976 0 0 0 0 0 0 121] 121 103 100 103 100
1977 12 12 10 0 9 5 108 110 120 111 115
1978 3 3 0 0 0 0 117 110 117 111
1979 9 9 7 5 7 5 108 102 108 103
1980 3 3 3 0 2 0 . 118 121 119 121
1981 3 4 1 0 0 e L 109 112 109
1982 14 14 7 0 2 0 105 113 111 110
1983 1 1 0 0 0 0 105 105 105 106
1984 4 4 13 0 13 . 0 107 104 107 104
1985 16 16 0 11 o 12 104 115 109 116 108
1986 0 0 1 0 0 0 120 101 113 102 113
1987 1 1 0 0 0 0 108 120 98 120 98
1988 8 8 0 0 0 0 113 119 112 119 112
1989 19 19 15 0. . 14 0 101 100 115 101 114
1990 22 23 7] 0 . 0 97 102 106 102 106
1991 4 4 of. .0 0 0 116 120 119 120 119
AVE: 7 8 4 ”;;1; 3 1 110 110 110 111 109
Supraoptimal R Lethal

1976 0 0lai B 21 0 0 0 0 0 0
1977 0 0] 0 0 0 0 0 0 0 0
1978 1 1 9 0 0 0 0 0 0
1979 7 70 12 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0
1981 5 5 11 0 0 0 0 0 0
1982 2 2 10 0 0 0 0 0 0
1983 8 8 14 0 0 0 0 0 0
1984 6 6 17 0 0 0 0 0 0
1985 0 0 5 0 4 0 0 0 0 0 0 0
1986 0 0 18 7 18 7 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 11 11 0 22 0 22 0 0 0 0 0 0
1988 0 0 2 9 2 9 0 0 0 0 0 0
1989 0 0 5 5 5 6 0 0 0 0 0
1990 0 0 11 14 11 14 0 0 0 0 0
1991 0 0 0 1 0 1 0 0 0 0 0
AVE: 3 3 6 10 6 10 =0 0 0 0 0
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C.6.4.3.12 Fall-Run Chinook Salmon—Adult

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for adult fall-run Chinook in the Cache Slough subregion (Table C.6.4-102).
The average number of optimal days was 50 and 49 days under EBC1 and EBCZ, respectively; and
34 to 47 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of
supraoptimal days was 7under EBC1 and EBC2, 8 and 7 under EBC2_ELT and PP_ELT, respectively,
and 10 and 9 under EBC2_LLT and PP_LLT, respectively. On average lethal water temperatures
occurred during 5 days under EBC1 and EBC2. Lethal conditions occurred under EBC2_ELT and
PP_ELT on 7 and 6 days, respectively. Lethal temperatures occurred under 17 and 16 days under
EBC2_LLT and PP_LLT, respectively.

EBC scenarios and PP scenarios in water temperatures for adult fall-run Chinook in the East Delta
subregion (Table C.6.4-103) differed little, when accounting for climate change. The average number
of optimal days was 47 days under EBC1 and EBC2; 44 ar‘ld‘45 days under EBC2 ELTand PP_ELT,
respectively, and 31 and 32 days under EBC2_LLT and PP_LLT, respectively. The average number of
supraoptimal days was 9 for EBC1 and EBC2, 11 and 9 days under EBC2_ELT and PP_ELT, and 10
and 11 under EBC2_LLT and PP_LLT, respectively. There were 5 lethal days under EBC1 and EBC2.
The average number of lethal days ranged from 6 to 7 for EBC2 ELT and PP_ELT and 20 to 18 for
EBC2_LLT and PP_LLT, respectively.

EBC scenarios and PP scenarios in water temperatures for adult fall-run Chinook in the North Delta
subregion (Table C.6.4-104) were similar, considering climate change effects on water temperature.
The average number of optimal water temperature days were 48 for EBC1 and EBC2, and between
30 and 45days for all other scenarios (EBC2_ELT, EBC2_LLT, PP.ELT, and PP_LLT). Supraoptimal
water temperatures were reached on 10 and 9 days under EB€1 and EBC2, and ranged from 10 to
13 days under all other scenarios. A total of 4 days with lethal temperatures occurred under EBC1
and EBC2 during the modeling period, and on average, lethal water temperatures were reached on 4
and 21 days under the EBC2_ELT and EBC2_LLT scenarios, and on 4 to 20 days under PP_ELT and
PP_LLT, respectively.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for adult fall-run Chinook in the San Joaquin Portion of the South
Delta subregion (Table €.6.4-105). Optimal water temperatures occurred on 45 days under the EBC1
and EBC2 seenarios. Under all other scenarios, the number of days with optimal water temperatures
ranged from 37 to 43. Supraoptimal temperatures were reached on average for 10 and 9 days under
EBC1 and EBCZ, respectively. Under all other scenarios, this number ranged from 11to12 days.
There were 7 lethal temperature days under the EBC1 and EBC2 scenario. Under EBC2_ELT and
EBC2_LLT, lethal temperatures occurred on 8 and 11 days, respectively. For PP_ELT and PP_LLT
scenarios, the number of lethal temperature days was 7 and 12, respectively.

[South Delta subregion text, Table C.6.4-106]

In the Suisun Bay subregion, water temperatures for adult fall-run Chinook were similar among
scenarios (Table C.6.4-107) after accounting for changing climate. Optimal water temperatures were
reached on average on 51 and 50 days under EBC1 and EBC2, and from 36 to 48 days under all other
scenarios. There were 8 supraoptimal temperature days recorded under EBC1 and EBC2,9 and 11
supraoptimal temperature days under EBC2_ELT and EBC2_LLT, and 8 and 11 days under PP_ELT
and PP_LLT. Three lethal temperature days occurred under EBC1 and EBC2. Lethal conditions under
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EBC2_ELT and PP_ELT occurred for an average of 5 days, and EBC2_LLT and PP_LLT occurred on
average on 14 days.

In Suisun Marsh, the differences among scenarios of water temperatures for adult fall-run Chinook
were minor, after climate change was taken into consideration (Table C.6.4-108). Optimal
temperatures occurred on average on 51 days under EBC1 and EBC2, and ranged from 36 to 48 days
for all other scenarios. Supraoptimal water temperature conditions occurred on 5 and 6 days under
EBC1 and EBC2, respectively, and on 7 to10 days under all other scenarios (i.e., EBC2_ELT,
EBC2_LLT, PP_ELT, and PP_LLT). Lethal temperatures occurred on 4 days on average for EBC1 and
EBC2, and between 6 and 15 days for all other scenarios.

Water temperatures in the West Delta for adult fall-run Chinook were generally similar among the
different scenarios (considering climate change) (Table C.6.4-109). Under EBC1 and EBCZ2, optimal
water temperatures occurred on 49 days per year, on average. Under EBC2 _ELT and PP_ELT,
optimal temperature conditions occurred on 45 and under EBC2 LLT and PP:LLT, optimal
temperatures occurred for an average of 31 days. Supraoptimal temperatures occurred on 8 and 7
days under EBC1 and EBC2, respectively; and on 9 to13 days under EBC2_ELT, EBCZ_LLT, PP_ELT,
and PP_LLT. Lethal temperature average days were 5.under EBC1 and EBC2, 7 under EBC2_ELT and
PP_ELT, and ranged from 18 to 17 under EBC2_LLT and PP_LLT, respectively.
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Table C.6.4-102. Number of Days Within Temperature Requirements for Fall-Run Chinook Salmon Adult in the Cache Slough Subregion, Based
on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT

Suboptimal = Optimal
1976 0 0 0 0 0 0 48] . 48 42 40 43 41
1977 0 0 0 0 0 0 . a8 48 47 38 48 39
1978 0 0 0 0 0 0 L6l L 6L 53 32 54 33
1979 0 0 0 0 0 0 37 37, . 35 18 34 21
1980 0 0 0 0 0 0. 61 61 . - 50 44 56 47
1981 0 0 0 0 0 o a2 42, 34 26 35 26
1982 0 0 0 0 0 0 49 9] 7 a5 42 46 43
1983 0 0 0 0 0 0 44 44 31 34 32 34
1984 0 0 0 0 0 . 0 38 55 30 57 31
1985 0 0 0 0 0 ol 58 51 43 53 45
1986 0 0 0 0 0 o 54 56 41 55 41
1987 0 0 0 0 0 0 59 43 35 43 37
1988 0 0 0 0 0 Col 40 49 28 49 30
1989 0 0 0 o 0 0l 55 53 40 55 41
1990 0 0 0 0 0 o 49 48 34 49 34
1991 0 0 0 0 0 ol 45 48 20 49 21
AVE: 0 0 0 0 0 L0 . 49 46 34 47 35
E - Lethal
1976 3 7 10 10 12 16 11 16
1977 2 . L4 8 11 11 11 14 9 14
1978 12 70 14 0 0 0 17 0 14
1979 13 4 11 13 11 11 16 29 16 27
1980 0 1&11 5 14 0 0 0 3 0 0
1981 18 9 22 10 1 0 6 26 4 25
1982 5 6 4 5 8 10 13 11 13
1983 13 3 6 3 4 22 24 23 24
1984 3 7 5 1 3 1 19 16 1 30 1 29
1985 3 3 10 11 8 9 0 0 0 7 0 7
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 5 7 1 6 3 7 0 0 4 14 3 13
1987 2 2 7 15 8 12 0l = 0 11 11 10 12
1988 10 10 4 11 5 10 1 1t 8 22 7 21
1989 6 6 8 14 6 13 0 0 0 7 0 7
1990 11 12 11 8 9 8 0l 0 2 19 3 19
1991 11 11 10 21 9 20 5 =5 3 20 3 20
AVE: 7 7 8 10 7 9 5 5 7 17 6 16

Table C.6.4-103. Number of Days Within Temperature Requirements for Fall-Run Chinook Salmon Adult in kt:hekEast Delta Subregion, Based on
DSM2-QUAL Modeling . : [ |

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT LPP__LLT " EBC1 EBC2 | EBC2_ELT | EBC2_LLT ~ PP_ELT| PP_LLT
Suboptimal . - ! Optimal
1976 0 0 0 0 o] ok 50 42 39 42 41
1977 0 0 0 0 0 0 48 46 36 46 38
1978 0 0 0 0 0 .0 52 44 33 49 32
1979 0 0 0 0 0 ol 40 31 24 34 18
1980 0 0 0 Fol o 0 52 47 33 48 40
1981 0 0 0 0 0 0 40 38 25 35 25
1982 0 0 0 0 0 0 46 46 36 45 42
1983 0 0 0 ok o0 0. 38 36 33 32 33
1984 0 0! iine 0 0 0 37 49 24 52 29
1985 0 ol 0 0 0 0 56 49 38 51 38
1986 0 0 0 .0 L 0 53 51 40 56 41
1987 0 0. 0 n 0 0 59 51 24 44 29
1988 0 o 0 0 0 0 43 48 27 49 26
1989 0 0 0 0 0 0 58 48 35 52 34
1990 0 0 0 0 0 0 40 41 29 43 30
1991 0 0 0] . .0 0 0 47 41 21 43 18
AVE: 0 0 o] 0 0 0 47 44 31 45 32
Supraopti:rhal Lethal

1976 1 1 6 6 7 4 10 10] 13] 16 12 16
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 5 5 6 11 6 9 8 8 9 14 9 14
1978 9 9 17 9 12 14 0. 0 0 19 0 15
1979 10 11 17 3 12 10 11 10 13 34 15 33
1980 7 9 12 13 13 18 n 2 15 0 3
1981 19 19 17 9 18 10 & L 2 6 27 8 26
1982 10 10 10 8 5 4 .5 % .5 5 17 11 15
1983 16 16 10 3 7 3 7 7 15 25 22 25
1984 14 10 10 7 8 2 4. 2 30 1 30
1985 3 3 12 13 10 16 2[5 e 10 0 7
1986 6 4 7 5 1 4 4 3 16 4 16
1987 3 2 2 21 0 8 16 9 11
1988 8 9 6 12 9 7 22 8 23
1989 3 3 13 12 0 0 14 0 9
1990 21 21 15 12 0 5 20 3 20
1991 8 16 12 ~ 7 6 4 28 4 21
AVE: 9 9 11 10 e s 5 6 20 7 18

Table C.6.4-104. Number of Days Within Temﬁérature Réduirements for Fall-Run Chinook Salmon Adult in the North Delta Subregion, Based
on DSM2-QUAL Modeling SR . . -

EBC1 EBC2 | EBC2_ELT|EBC2_LLT  PP_ELT  PP_LLT| EBC1 EBC2  EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
S g Optimal

1976 0 0 0 0 51 51 40 37 39 40
1977 0 . 0 0 & 0 51 51 46 34 47 35
1978 0 | 0 0 o0 0 50 45 42 31 45 32
1979 0 0| 0 0 0 0 40 41 31 24 32 23
1980 0 0 0 0 0 0 52 49 46 32 49 33
1981 0 0 0 0 0 0 41 44 42 25 39 26
1982 0 0 0 0 0 0 43 42 48 34 50 32
1983 0 0 0 0 0 0 41 41 40 32 40 30
1984 0 0 0 0 0 0 39 40 46 26 52 27
1985 0 0 0 0 0 0 55 56 48 36 49 37
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 0 53 52 46 37 52 40
1987 0 0 0 0 0 0 50 - 56 50 27 50 27
1988 0 0 0 0 0 0 481 a7 45 28 43 25
1989 0 0 0 0 0 0 55/ 56 48 30 48 32
1990 0 0 0 0 0 0 a2 a2 40 26 40 27
1991 0 0 0 0 0 0 49 49 43 23 44 23
AVE: 0 0 0 0 0 0 T48 48 44 30 45 31

Supraoptimal ; Lethal

1976 4 3 9 3 10 5 6 7 12 16 12 16
1977 3 3 8 12 7 12 W7 7 7 15 7 14
1978 11 13 15 9 11 0 3 4 21 2 18
1979 17 15 24 7 6 E 4 5 6 30 6 32
1980 9 11 12 10 .13 0 1 3 19 1 15
1981 18 15 12 12 10 2 7 24 6 25
1982 12 14 13 8 11 o 5 0 19 0 18
1983 10 10 18 7 8 10 10 3 22 4 23
1984 16 13 11 S8l 8l 6 8 4 27 1 26
1985 5 4 12 12 - 12 1 1 1 13 0 12
1986 5 4 13 9 - 7 3 5 2 15 3 14
1987 9 5 6 13 6 14 2 0 5 21 5 20
1988 6 7 11 11 13 7 7 5 22 5 25
1989 6 5] 3 a2 0 0 0 18 1 17
1990 19 i 13 0 0 6 21 6 21
1991 6 8 6 6 4 30 4 30
AVE: 10 10 4 4 4 21 4 20

Table C.6.4-105. Number of Days Wfth Temperatﬁie Requirements for Fall-Run Chinook Salmon Adult in the San Joaquin River Portion of
the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBcz_ELT;EBCZ;LLT\ PP_ELT| PP_LLT EBC1 | EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal Optimal
1976 0 0 0 0 0 0 47| 46 45 | 45 46 45
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT  EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 48 45 47 45
1978 0 0 0 0 0 0 44 35 44 33
1979 0 0 0 0 0 0 27 26 27 24
1980 0 0 0 0 0 0 45 47 45 48
1981 0 0 0 0 0 0 31 28 33 27
1982 0 0 0 0 0 0 42 43 42 41
1983 0 0 0 0 0 0 32 35 31 35
1984 0 0 0 0 0 0 47 31 50 31
1985 0 0 0 0 0 0l 43 49 44 47
1986 0 0 0 0 0 0 48 44 49 44
1987 0 0 0 0 0 0 41 42 42 41
1988 0 0 0 0 0 0 47 33 47 31
1989 0 0 0 0 0 0 49 45 49 42
1990 0 0 0 0 0 0 44 35 43 35
1991 0 0 0 0 0 0 ; 41 26 44 24
AVE: 0 0 0 0 0 ny 42 38 43 37
Supraoptimal . _; : Lethal
1976 4 5 5/ o 2 .8 i s 10 10 11 14 7 15
1977 4 5 3. 4 3 3 3 7 10 12 11 13
1978 13 12 14, 1 1 20 0 0 3 8 0 8
1979 16 16 12 12 18 20 16 21
1980 11 13 0 0 1 0 1 0
1981 17 17 6 6 11 16 11 17
1982 6 7 12 12 16 13 16 13
1983 10 11 17 16 23 15 24 15
1984 7 8 21 21 2 19 2 22
1985 6 8 1 1 4 6 2 6
1986 6 11 6 5 5 5 4
1987 7 11 0 8 7 8 9
1988 10 13 11 11 7 15 7 17
1989 6 16 0 0 1 4 0 3
1990 18 8 0 0 1 16 1 18
Bay Delta Conservation Plan C6.4-171 October 2011

Working Draft

ICF 00610.10

ED_000733_DD_NSF_00045993-00173



Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 12 10 17 23 14 22 5 5 3 12 3 15
AVE: 10 9 11 12 11 12 ArE i 8 11 7 12

Table C.6.4-106. Number of Days Within Temperature Requirements for Fall-Run Chin
on DSM2-QUAL Modeling

ooli(‘salmqn Adultin the South Delta Subregion, Based

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT | EBC1|  EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal e - Optimal
1976 0 0 0 0 0 0l . 48 48 42 38 42 39
1977 0 0 0 0 0 0 48 48] a7 39 47 39
1978 0 0 0 0 0 0 59 59 50 32 48 33
1979 0 0 0 0 0 0 32 32 31 13 29 13
1980 0 0 0 0 0 0 61 42 44 42 47
1981 0 0 0 0 0 0 38 32 23 33 25
1982 0 0 0 0 0 o 47 45 40 45 41
1983 0 0 0 0 0 0 36 31 34 31 35
1984 0 0 0 0 0 0} 35 52 29 54 29
1985 0 0 0 ol 0 0 57 48 41 48 41
1986 0 0 0l ol o0 0 53 53 40 53 40
1987 0 0 0 0 0 0 59 60 40 35 40 36
1988 0 0 0 o0 0 40 40 46 25 46 26
1989 0 0| e 0 0 L 54 54 52 38 52 37
1990 0 o 0 0 0 0 45 45 41 33 44 33
1991 0 0 0 o 0 41 41 41 18 42 18
AVE: 0 ) 0 0 0 0 47 47 43 33 44 33
' Supraoptimal ‘ Lethal

1976 3 3] 7 7 6 10 10 12 16 12 16
1977 2 2 “2h i 3 8 11 11 12 14 11 14
1978 2 2 11 b 12 13 14 0 0 0 17 0 14
1979 15 15 13 16 15 18 14 14 17 32 17 30
1980 0 0 19 16 19 14 0 0 0 1 0 0
1981 20 20 19 9 18 8 3 3 10 29 10 28
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Table C.6.4-107. Number of Days Within Temperature Requiréh‘ié
on DSM2-QUAL Modeling

EBC1 EBC2 |EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT  PP_ELT PP_LLT
1982 5 5 1 7 1 7 9 9 15 14 15 13
1983 14 14 2 3 4 5 11 28 24 26 21
1984 5 5 8 2 6 2 21 1 30 1 30
1985 4 4 13 13 13 13 0 7 0 7
1986 5 6 4 8 4 7 2 13 4 14
1987 2 1 8 15 7 13 .0 11 14 12
1988 9 9 6 13 6 11 12] 12| 23 9 24
1989 7 7 9 14 9 17 0 0! 9 0 7
1990 16 16 18 8 15 8 0 0 20 2 20
1991 14 14 16 22 16 23 6 6 21 3 20
AVE: 8 8 10 11 10 11 LgE 6 18 8 17

nts fpr Fall-Run Chiknd;oik Salmon Adult in the Suisun Bay Subregion, Based

EBC1 | EBC2 |EBC2_ELT |EBC2_LLT| PP_ELT| PP_LLT _ EBC1| EBC2 | EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . Ll — Optimal

1976 0 0 0 . 0 0 49 49 42 43 42 43
1977 0 0 0¢ 0 0 49 49 48 43 48 42
1978 0 0 0 o 0 0 59 59 53 31 53 32
1979 0 0 0 Ly 0 38 38 39 24 39 23
1980 0 0| 0 0 0 0 61 61 52 45 52 44
1981 0 0 0 0 0 0 51 50 43 27 42 26
1982 0 0 0 0 N0 0 48 48 45 40 45 40
1983 0 5 0 L0 0 0 43 43 31 33 31 34
1984 0 0 0 0 0 0 37 37 54 30 57 30
1985 0 0 0 0 0 0 58 58 51 43 52 43
1986 0 0 0 0 0 0 54 54 54 44 54 44
1987 0 0 0 . 0 0 0 59 59 49 39 48 39
1988 0 0 0 0 0 0 47 46 46 32 46 32
1989 0 0 0 0 0 0 56 55 54 42 54 42
1990 0 0 0 0 0 0 51 51 50 35 50 35
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 0 0 0 0 0 0 49 49 51 26 50 26
AVE: 0 0 0 0 0 0 51 - 50 48 36 48 36

Supraoptimal R Lethal

1976 6 6 7 4 7 4 6 6 12 14 12 14
1977 6 6 6 5 6 6 6 6 7 13 7 13
1978 2 2 8 16 8 15 .0 0 0 14 0 14
1979 18 17 10 12 10 13 5 % 12 25 12 25
1980 0 0 9 15 9 16 0 0 0 1 0 1
1981 10 11 16 17 17 17 0 N 17 2 18
1982 9 9 6 7 6 7 4 4 10 14 10 14
1983 16 16 11 5 2 2 19 23 20 23
1984 12 12 7 5 12 12 0 26 0 25
1985 3 3 10 12 0 0 0 6 0 6
1986 7 7 4 9 W 0 3 8 3 7
1987 2 2 5 12 0 0 7 10 8 10
1988 6 7 10 12 8 8 5 17 5 18
1989 5 6 7 14 0 0 0 5 0 5
1990 10 10 1] - 10 0 0 0 16 0 17
1991 11 11 10, 23 1 1 0 12 0 15
AVE: 8 8 9 L 3 3 5 14 5 14

Table C.6.4-108. Number of DayskW|thm Temperature Requnrements for Fall-Run Chinook Salmon Adult in the Suisun Marsh Subregion, Based

on DSM2-QUAL Modeling

EBC1 1 EBCZ EBCZ ELT  EBC2 LLT;E PP_ELTI: > PP_LLT EBC1 ] EBC2 3 EBC2_ELT 1 EBC2_LLT| PP_ELT PP_LLT
~ Optimal

1976 0 0 0 ;l 0 0 48 48 42 44 43 45

1977 0 0 0 0 0 48 48 47 40 48 40
1978 0 0 0 0 0 61 61 57 33 55 33
1979 0 0 0 0 0 41 39 36 17 35 20
1980 0 0 0 0 0 61 61 53 49 53 49

1981 0 0 0 0 0 44 43 38 26 35 26
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1982 0 0 0 0 0 0 50 50 45 43 45 43
1983 0 0 0 0 0 0 46 46 31 34 31 34
1984 0 0 0 0 0 0 38 38 58 31 58 31
1985 0 0 0 0 0 0 59 58 55 43 52 46
1986 0 0 0 0 0 0 - 56] . 56 56 41 54 42
1987 0 0 0 0 0 0 61 60 42 40 43 39
1988 0 0 0 0 0 0 45 44 49 30 50 30
1989 0 0 0 0 0 0 60 58 58 46 53 44
1990 0 0 0 0 0 0 54 53] st 35 50 35
1991 0 0 0 0 0 o | m 48] 52 24 50 24
AVE: 0 0 0 0 0 0 L s 51 48 36 47 36

Supraoptimal S 0 - Lethal

1976 3 3 8 2 P 10 11 15 11 15
1977 3 3 3 8 4 10 11 13 9 13
1978 0 0 4 18 6 0 0 10 0 12
1979 10 12 11 18 12 . 10 14 26 14 26
1980 0 0 8 . 8 20 0 0 0 0 0
1981 17 18 20 23 . 0 3 24 3 24
1982 4 4 5 5 7 7 12 14 11 13
1983 15 13 6 3 2 25 24 24 24
1984 4 4 b 31 19 19 1 29 1 27
1985 2 3], 9 gl 0 0 7 0 7
1986 5 5 3 9 0 0 10 4 10
1987 0 T 8 12 0 0 10 9 10 10
1988 8 g 4 10 8 3 7 19 7 21
1989 1 3[% « 8 11 0 0 0 5 0 6
1990 7 8 10 10 10 8 0 0 0 16 1 18
1991 8 9 T 9 20 4 4 2 15 2 17
AVE: 5 6 70 8 10 4 4 6 15 6 15
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Table C.6.4-109. Number of Days Within Temperature Requirements for Fall-Run Chinook Salmon Adult in the West Delta Subregion, Based

on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2[EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal a0 Optimal
1976 0 0 0 0 0 0 470 47 41 35 41 36
1977 0 0 0 0 0 0 F 2 W 46 40 46 40
1978 0 0 0 0 0 0 61| 61 54 31 56 31
1979 0 0 0 0 0 0 37 38 29 10 29 11
1980 0 0 0 0 0 0 61 61 44 44 48 45
1981 0 0 0 0 0 0 38 38 34 21 35 21
1982 0 0 0 0 0 0o 48 48 . 44 37 44 35
1983 0 0 0 0 0 0 39 40 31 31 31 31
1984 0 0 0 0 0 0 38 52 26 54 27
1985 0 0 0 0 0 0 57 51 40 51 40
1986 0 0 0 0 0 ol 53 54 40 55 40
1987 0 0 0 0 0 0 61 41 32 40 34
1988 0 0 0 0 0 -0 43 44 25 45 25
1989 0 0 0 0. 0 0 56 56 39 56 40
1990 0 0 0 0 0 0 48 48 43 31 45 31
1991 0 0 0 0 0 0 44 44 49 16 49 16
AVE: 0 0 0 o] el 0 49 49 45 31 45 31
Supraoptimal T Lethal

1976 3 3l 50 10 9 11 11 15 16 14 16
1977 2 ; Bk 6 - 6 12 12 13 15 13 15
1978 0 L 14 S5 18 0 0 0 16 0 12
1979 14 16 17| 19 10 10 14 35 15 31
1980 0 13 16 0 0 0 0 0 0
1981 23 22 12 0 0 7 29 4 28
1982 5 5 4 10 11 16 13 16
1983 20 19 1 4 2 2 23 26 29 26
1984 5 4 8 5 7 4 20 19 1 30 0 30
1985 4 4 10 13 10 13 0 0 0 8 0 3
1986 8 3 3 7 2 8 0 0 4 14 4 13
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 0 0 10 18 11 17 0 0 10 11 10 10
1988 6 6 8 11 7 13 12 12 9 25 9 23
1989 5 5 5 15 5 16 0 0 0 7 0 5
1990 13 13 18 10 16 10 Ofi“ 0 0 20 0 20
1991 14 14 12 28 12 27 3 3 0 17 0 18
AVE: 8 7 10 12 9 13 5 .5 7 18 7 17
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C.6.4.3.13 Late Fall-Run Chinook Salmon—Juvenile

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for juvenile late fall-run Chinook in the Cache Slough subregion (Table
C.6.4-110). The average number of optimal days was 28 days under EBC1andEBC2 and between 32
and 45 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. The average number of supraoptimal
days was zero under all scenarios. There were no lethal days under any scenario.

EBC scenarios and PP scenarios in water temperatures for juvenile late fall-run Chinook in the East
Delta subregion (Table C.6.4-111) differed little, when accounting for climate change. The average
number of optimal days was 21 days under EBC1andEBC2, 25 to 46:days under EBC2_ELT and
EBC2_LLT, and 31 and 47 under PP_ELT, and PP_LLT, respectively. The average number of
supraoptimal and lethal days was zero for all model scenario.

EBC scenarios and PP scenarios in water temperatures for juvenile late fall-run Chinook in the
North Delta subregion (Table C.6.4-112) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days was 12 for EBC1 and EBC2,
and between 16 and 36 days for all other scenarios (EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT).
Supraoptimal or lethal water temperatures were not reached during the modeling period under any
scenario.

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for juvenile late fall-run Chinook in the San Joaquin Portion of the South
Delta subregion (Table C.6.4-113). Optimal water temperatures occurred on 30-31 days under the
EBC1 and EBC2 scenarios. Under all other scenarios; the number of days with optimal water
temperatures ranged from 34 to 36. Supraoptimal or lethal temperatures were not reached on any
days under any scenatrio.

[South Delta subregion text, Table €.6.4-114]

In the Suisun Bay subregion, water temperatures for juvenile late fall-run Chinook were similar
among scenarios (Table C.6.4:115) after accounting for changing climate. Optimal water
temperatures were reached on average on 22 days under EBC1 and EBC2 and 25 to 34 days for all
other scenarios. There were no supraoptimal or lethal temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for juvenile late fall-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-116). Optimal
temperatures occurred on average on 27 and 28 days under EBC1 and EBC2, respectively. On 33 and
40 days, temperatures reached an optimal level under EBC2_ELT and EBC2_LLT, and on 35 and 40
days under the PP_ELT, and PP_LLT scenarios, respectively. Supraoptimal or lethal water
temperature conditions did not occur under any scenario.

Water temperatures in the West Delta for juvenile late fall-run Chinook were generally similar
among the different scenarios (considering climate change) (Table C.6.4-117). Under EBC1 and
EBC2Z, optimal water temperatures occurred on 21 days per year, on average. Under EBC2-ELT, and
EBCZ_LLT, optimal temperature conditions occurred on an average of 26 and 39 days per year; and
on 30 and 39 days under PP-ELT and PP_LLT, respectively. There were no supraoptimal or lethal
temperature days under any scenario.
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Table C.6.4-110. Number of Days Within Temperature Requirements for Late Fall-Run Chinook Salmon Juvenile Rearing in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT  PP_ELT| PP_LLT EBC1,  EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT

Suboptimal 4 Optimal
1976 69 68 59 47 59 16 a2 23 32 44 32 45
1977 56 55 47 45 47 45 34 35 43 45 43 45
1978 54 54 57 35 59 48 36 36 33 55 31 42
1979 65 65 64 47 64 54 25 25 26 43 26 36
1980 62 62 53 36 61 48 29 29 38 55 30 43
1981 61 58 52 42 54 40" 29 32 38 48 36 50
1982 69 70 62 48 70 48 . 2 200 28 42 20 42
1983 64 64 59 40 64 44 26 31 50 26 46
1984 64 65 63 52 65/ - 51 26 28 39 26 40
1985 66 64 50 49 47]" 49 26 40 41 43 41
1986 51 50 50 40 64| . 44 40 40 50 26 46
1987 67 66 53 45 52| 45 24 37 45 38 45
1988 52 49 45 42 . 44 41 42 16 49 47 50
1989 67 67 61 . 57 . 60 56 23 29 33 30 34
1990 69 69 66| 57 64 57| 21 24 33 26 33
1991 64 64 62] 45 66 45 26 28 45 24 45
AVE: 63 62 56 45 59 - 48] 28 34 45 32 43
_-Supraoptimal - Lethal
1976 0 T T 0 0 0 0 0 0 0
1977 0 40 0 0 . 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0{' 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 ) 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-179 Ocltct?:bo(;;i())i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT  PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 L0 0 0 0 0
1989 0 0 0 0 0 0 N 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-111. Number of Days Within Temperature Requirements for Late Fall Run Chmook Salmon Juvemle Rearing in the East Delta
Subregion, Based on DSM2-QUAL Modeling - ;

EBC1 EBC2 |[EBC2_ELT | EBC2_LLT|  PP_ELT uP_LLT | EBC1 EBC2 EBCZ_ELT? EBC2_LLT PP_ELT  PP_LLT
Suboptimal N Ly Optimal
1976 69 69 59 47 54| 42 : 22 32 44 37 49
1977 57 60 49 43 46| 44 30 41 47 44 46
1978 57 57 60 55 33 33 30 55 35 57
1979 71 70 67 - 64 2 20 23 47 26 48
1980 76 76 77 67 38| 15 14 52 24 53
1981 79 76 62, - 38 54 40| 14 28 52 36 50
1982 77 77 76, 53 73 50 13 14 37 17 40
1983 83 83 68 45 670 .43 7 7 22 45 23 47
1984 67 67 78 52 . 69| 49 24 24 13 39 22 42
1985 73 730 : T 55 48 17 17 26 42 35 42
1986 68 68 68 35 22 22 21 54 22 55
1987 67 67 ‘ 50 42 23 23 28 49 40 48
1988 53 53 40 45 41 38 38 42 51 46 50
1989 68 68 61 54 22 22 26 37 29 36
1990 74 75 63 56 16 15 18 35 27 34
1991 63 64 59 42 27 26 26 48 31 48
AVE: 69 69 59 44 21 21 25 46 31 47
Lethal

1976 0 0] 0 0 0 0 0| 0 0 0
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 ol. 0 0 0 0 0
1979 0 0 0 0 0 0 ol 0 0 0 0 0
1980 0 0 0 0 0 0 s 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 i 0 0 0
1985 0 0 0 0 0 0 0 0 20 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 o 0 0 0 0 0
1991 0 0 0 0 0 o o) 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-112. Number of Days Within Temperature Requlrements for Late Fall- Run Chinook Salmon Juvenile Rearing in the North Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2| EBC2_ELT| EBC2_LLT - PP;ErTLi*PP_LrTEk“‘ EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
~‘Suboptimal o TR Optimal

1976 73 63 . 63 58 18 17 28 33 28 33
1977 36 80 8L 46 4 4 10 41 9 44
1978 72 69 70 49 18 18 21 41 20 41
1979 82 76 55 8 8 12 33 14 35
1980 81 79 55 10 10 11 36 12 36
1981 86 77 56 4 6 15 34 13 34
1982 85 78 60 5 5 12 30 12 30
1983 85 68 51 5 5 22 39 22 39
1984 71 83 51 20 20 7 39 8 40
1985 80 82 60 10 9 8 30 8 30
s\';\griiie’:;aDCrstervatlon Plan C.6.4-181 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 73 73 71 48 71 48 17 17 19 42 19 42
1987 75 75 77 55 77 55 5] 15 13 35 13 35
1988 66 66 69 43 70 43 250 25 22 48 21 48
1989 75 75 68 61 68 61 15 15 22 29 22 29
1990 76 76 72 65 72 65 14 18 25 18 25
1991 82 82 81 51 79 51 .8 9 39 11 39
AVE: 78 78 75 54 75 54 Va2l 16 36 16 36

Supraoptimal : Lethal

1976 0 0 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 "0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0l 0 0 0 0 0 0
1980 0 0 0 0 y 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0" 0 0 0 0 0 0
1983 0 0 0 0 0 0 "0 0 0 0 0 0
1984 0 0 0 a0 0 0 0 0 0 0 0 0
1985 0 0 0 "0 0 0 0 0 0 0 0 0
1986 0 0 T W 0 0 0 0 0 0 0 0
1987 0 0 0 0 n 0 0 0 0 0 0 0
1988 0 0 0 ol . e 0 0 0 0 0 0
1989 0 0. 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 ol -0 Tk 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-113. Number of Days Withih‘Temperati;re Requirements for Late Fall-Run Chinook Salmon Juvenile Rearing in the San Joaquin

River Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT EECZ_LLT | PP_ELT ‘ PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT E PP_ELT PP_LLT
Suboptirha! Optimal
1976 63 63 65 56 | 64 ‘ 54 28 28 26| 35 27 37
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1977 58 58 46 46 46 46 32 32 44 44 44 44
1978 54 54 55 56 54 56 36 :;‘;36 35 34 36 34
1979 64 64 59 62 59 62 2§_ \jf26 31 28 31 28
1980 59 58 49 55 50 57 32} 33 42 36 41 34
1981 57 55 53 47 - (:“: 35 37 43 37 44
1982 63 63 57 70 27 33 20 35 20
1983 57 56 58 67 Ef34 ; 32 23 32 24
1984 61 61 63 56 30 35 30 35
1985 67 66 54 53 24 37 36 36
1986 55 55 49 52 35 38 43 38
1987 61 61 56 54 29 36 37 39
1988 50 51 46 45 40 45 46 47 47
1989 66 65 60 63 25 30 27 30 27
1990 69 69 63 61 21 27 29 28 29
1991 57 57 53 51 33 37 39 38 43
AVE: 60 60 55 56 ‘ ; . ) 31 35 34 36 35

Supraoptimal. Ty Lethal

1976 0 o] & o] " o 0 ‘ 0 0 0 0 0 0
1977 0 0l :fO (i 0 0 0 0 0 0
1978 0 0 :‘kO ) 0 0 0 0 0 0 0
1979 0 0 0 G:‘; 0 0 0 0 0 0 0
1980 0 iiO‘ (O3 0 0 0 0 0 0 0 0
1981 0 0 0 l;O 0 0 0 0 0 0 0
1982 0 0 0 i 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 ';O dj' 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0. . O 0 0 0 0

Table C.6.4-114. Number of Days Within Temperature Requirements for Late Fall- Run Chmook Salmon Juvenile Rearing in the South Delta
Subregion, Based on DSM2-QUAL Modeling ~

EBC1 EBC2 | EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT EBc1 EBCZ EBC2 | ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal } . Optimal
1976 65 65 55 44 54 43]0 26 26] .36 47 37 48
1977 50 50 46 45 46 46 40 40 44 45 44 44
1978 54 54 48 36 45 39 % 36 42 54 45 51
1979 64 64 60 58 60 60 b 26 30 32 30 30
1980 50 50 45 48 46 .53 41 46 43 45 38
1981 47 47 46 42 46| 43 44 48 44 48
1982 55 55 50 56 52 35 40 34 38 25
1983 52 52 57 63 57 38 33 27 33 27
1984 61 61 51 56| . 54 30 40 35 37 35
1985 55 55 47 50| 47 35 43 40 43 40
1986 45 45 40, . 32 39 45 50 58 51 54
1987 57 56 44 43 M . 34 46 47 46 49
1988 44 45 45 . 44 46 46 50 47 50
1989 64 65 58 58 25 32 34 32 33
1990 66 621 60 24 28 33 30 32
1991 48 46 46 42 44 47 44 48
AVE: 55 . 50 sdT~ 50 35 40 42 40 41
| kSu‘praoptimal = Lethal

1976 0 o] 0{; 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
s\';\griiie’:;aDCrstervatlon Plan C.6.4-184 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 ‘ -0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-115. Number of Days Within Temperature Requwements for Late Fall- Run Chmook Salmon Juvenile Rearing in the Suisun Bay
Subregion, Based on DSM2-QUAL Modeling 5

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP;LLT EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . . Optimal

1976 68 67 68 . 62| 68 60 23 24 23 29 23 31
1977 69 70 60 62 58 60| 21 20 30 28 32 30
1978 59 59 60 54 60 54 31 31 30 36 30 36
1979 65 65 65 ¥y = 25 25 25 29 26 29
1980 73 73| 06T 53| C 52 18 18 24 38 30 39
1981 72 71 62/ . 53 53 18 19 28 37 31 37
1982 74 74 71 S0 50 16 16 19 38 24 40
1983 78 78 67 53 12 12 23 37 24 37
1984 67 67/ . 70 ; 55 24 24 21 34 28 36
1985 72 70 64 63 18 20 34 26 34 27
1986 62 60 47, 59 46 28 30 25 43 31 44
1987 69 69 62 62 60 21 21 26 28 28 30
1988 58 58 57 52 57 51 33 33 34 39 34 40
1989 68 68 66 65 64 65 22 22 24 25 26 25
1990 74 74 74 73 73 69 16 16 16 17 17 21
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 72 72 67 61 65 56 18 18 23 29 25 34
AVE: 69 68 65 58 63 57 2] . 22 25 32 28 34

Supraoptimal e Lethal

1976 0 0 0 0 0 0 0] 0 0 0 0 0
1977 0 0 0 0 0 0 o 0 0 0 0 0
1978 0 0 0 0 0 0 0 .0 0 0 0 0
1979 0 0 0 0 0 0 0 C 0l 0 0 0 0
1980 0 0 0 0 0 0 0 0| 0 0 0 0
1981 0 0 0 0 0 0l 0 0 =0 0 0 0
1982 0 0 0 0 0 0 0 o o 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0] 0 0 0 0 0 0 0
1985 0 0 0 0 3 0 0 0 0 0 0
1986 0 0 0 0 0 S 0 0 0 0 0 0
1987 0 0 0 0 0 o] 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 o a6 . o 0 0 0 0 0 0 0
1990 0 0 0 o o 0 0 0 0 0 0 0
1991 0 0 0. .0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-116. Number of Days W|thkaemperature Re ulrements for Late Fall-Run Chinook Salmon Juvenile Rearing in the Suisun Marsh
Subregion, Based on DSM2- QUAL Modelmg

EBC1 Eéc 'EBC2_ELT EBcz_:LLTTE PP__ELTF PP_LLT EBC1 EBC2 EBC2_ELT |EBC2_LLT  PP_ELT| PP_LLT
" Suboptimal ) Optimal

1976 68 68| = 63 53 63 54 23 23 28 38 28 37
1977 58 55 48 47, 47 46 32 35 42 43 43 44
1978 58 57 59° 1 56 48 32 33 31 39 34 42
1979 66 65 64 64 56 24 25 26 33 26 34
1980 61 61 54 51 48 30 30 37 43 40 43
1981 49 49 47 45 47 46 41 41 43 45 43 44
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1982 72 72 66 48 61 47 18 24 42 29 43
1983 76 75 61 43 60 43 15 29 47 30 47
1984 64 64 54 52 52 51 7 37 39 39 40
1985 62 60 49 54 48 54 30 41 36 42 36
1986 55 55 59 45 59 43 .. 35 31 45 31 47
1987 65 64 50 48 46 48 .26 40 42 44 42
1988 54 53 52 43 45 43 38 39 48 46 48
1989 68 67 66 60 61 61 23 24 30 29 29
1990 72 71 65 60 64 60 19]% 95 30 26 30
1991 62 62 58 47 58 49 28] 32 43 32 41
AVE: 63 62 57 50 55 50 28 33 40 35 40

Supraoptimal i Lethal

1976 0 0 0 o .0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 ol . 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 o 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 o 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 ol 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0
sigriif’:;aDistervatlon Plan C.6.4-187 Ocltcc::bo(;;i())i;
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Table C.6.4-117. Number of Days Within Temperature Requirements for Late Fall-Run Chinook Salmon Juvenile Rearing in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT EBC1|  EBC2 EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal F Optimal
1976 71 71 63 54 62 53 2020 28 37 29 38
1977 66 66 52 48 51 47 24 38 42 39 43
1978 58 58 65 51 59 51 32 y. 25 39 31 39
1979 66 67 65 57 65 57 F_ 123 25 33 25 33
1980 75 75 64 50 55 49| 16 16 . 27 41 36 42
1981 74 73 64 45 54 45, w16 7] . 26 45 36 45
1982 78 77 76 50 64 - 12 13 . 14 40 26 41
1983 77 77 65 49 65 13 13 25 41 25 42
1984 67 67 73 57 66, b 24 24 18 34 25 35
1985 74 72 57 53 55 16 18 33 37 35 37
1986 60 59 62 46 56 : 31 28 44 34 45
1987 71 72 58 48 57 18 32 42 33 43
1988 56 56 54 46, 53 35 37 45 38 46
1989 70 70 68 63 . 68 20 22 27 22 27
1990 76 76 75 - 61| 73 14 15 29 17 29
1991 74 74 718 45 69 16 19 45 21 45
AVE: 70 69 65, 51 61 21 26 39 30 39
Supraoptimal Lethal

1976 0 0lain 0l 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 L0 0 0 o 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 o 0 0 0 0
1990 0 0 0 0 0 0 L 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 =0 0 0 0 0
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C.6.4.3.14 Late Fall-Run Chinook Salmon—Smoltification

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for smolt late fall-run Chinook in the Cache Slough subregion (Table
C.6.4-118). The average number of optimal days was 62 and 63days under EBC1 and EBC2,
respectively; and 68 to 79 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. There were no
supraoptimal or lethal temperature days on average under any scenario, though 4 actual days under
EBC2_LLT and 5 actual days under PP_LLT had supraoptimal conditions in 1988. .

EBC scenarios and PP scenarios in water temperatures for smolt late fall-run Chinook in the East
Delta subregion (Table C.6.4-119) differed little, when accounting for climate change. The average
number of optimal days was 67 days under EBC1 and EBC2, 73 to 72 days under EBC2_ELT and
PP_ELT, respectively, and 84 to 81 average days under EBC2_LLT and PP_LLT, respectively. No
supraoptimal or lethal temperature average days occurred during the modeling period under any
scenario, though 2 actual supraoptimal days occurred under PP_LLT in 1988..

EBC scenarios and PP scenarios in water temperatures for smolt late fall-run Chinook in the North
Delta subregion (Table C.6.4-120) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days was 50 and 51 for EBC1 and
EBC2, respectively, and between 55 and79 days for all other scenarios (EBC2_ELT, EBC2_LLT,
PP_ELT, and PP_LLT). Supraoptimal or lethal water temperatures were not reached during the
modeling period except for one supraoptimal days under EBC2-LLT and PP_LLT in 1986.

After accounting for climate change, there was little difference between EBC scenarios and PP
scenarios in water temperatures for smolt late fall-run Chinoek in the San Joaquin Portion of the
South Delta subregion (Table C.6.4-121). Optimal water temperatures occurred on 68 days on
average under the EBC1 and EBCZ scenarios. Under all other scenarios, the average number of days
with optimal water temperatures ranged from 73 to 78. Supraoptimal or lethal temperatures were
not reached on any days under any scenario.

[South Delta subregion text, Table C.6.4-122]

In the Suisun Bay subregion, water temperatures for smolt late fall-run Chinook were similar among
scenarios (Table C.6.4-123) after accounting for changing climate. Optimal water temperatures were
reached on average on 59 days under EBC1 and EBC2 and 63 to 70 days for all other scenarios.
There were no supraoptimal or lethal temperature days under any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for smolt late fall-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-124). Optimal
temperatures occurred on average on 58 and 59 days under EBC1 and EBCZ2, respectively, and on 64
to 73 days under EBC2_ELT, EBC2_LLT, PP_ELT, and PP_LLT. Supraoptimal or lethal water
temperature conditions did not occur under any scenario.

Water temperatures in the West Delta for smolt late fall-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-125). Under EBC1 and EBCZ,
optimal water temperatures occurred on 56 days per year, on average. Under EBC2_ELT, and
EBC2_LLT, optimal temperature conditions occurred on 63 and 77 days per year, respectively; and
on 64 to 76 days under PP_ELT and PP_LLT. No supraoptimal or lethal temperature days were
recorded under any scenario.
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Table C.6.4-118. Number of Days Within Temperature Requirements for Late Fall-Run Chinook Salmon Smoltification in the Cache Slough
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2| EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2|EBC2_ELT|EBC2_LLT  PP_ELT  PP_LLT
Suboptimal rE Optimal
1976 21 21 18 13 17 14 700 70 73 78 74 77
1977 40 40 39 25 38 30 L. 50 51 65 52 60
1978 0 0 0 0 1 0 " 90 90 90 89 90
1979 29 28 22 10 35 61 68 80 55 70
1980 22 19 12 0 24 69 .79 91 67 87
1981 19 18 15 0 18 W71 7 90 72 90
1982 39 39 22 3 36 51 68 87 54 74
1983 27 27 22 9 22 . 63 68 81 68 80
1984 26 26 44 2 43 .65 47 89 48 86
1985 45 45 6 41 37 a4 45 84 49 87 49
1986 11 9 26 2 26 . 20 ‘ 64 88 64 88
1987 27 27 25 21 25 20 . 63 65 69 65 70
1988 31 29 22 9 22 9L 160 69 78 69 77
1989 48 48 41 [ 18| . 42 49 69 49 72
1990 42 43 24 30 14 48 66 80 60 76
1991 23 24 16 14 12 67 74 77 76 78
AVE: 28 28 22 N = 62 68 79 66 77
_ Supraoptimal s Lethal

1976 0 o0 o] .0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0] 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
s\?griif’:;aDistervatlon Plan C.6.4-191 Ocltct?:bo(;;i())i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 4 0 5 o o0 0 0 0 0
1989 0 0 0 0 0 0 o0l 0 0 0 0 0
1990 0 0 0 0 0 0 0 o 0 0 0 0
1991 0 0 0 0 0 0 o] 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-119. Number of Days Within Temperature Requirements for Late Fall Run Chmook Salmon Smoltuf‘catuon in the East Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT EBC2_LLT| PP_ELT | PP_LLT | EBC1 EBC2 |EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal E e Optimal
1976 19 19 14 4 6] 72 77 87 75 86
1977 39 38 36 10 37| . 52 54 80 53 68
1978 2 2 0 0 0] o 88 90 90 90 90
1979 24 23 19 19 8 67 71 85 71 82
1980 18 17 17| . 5 15 2 74 74 86 76 89
1981 18 18 18l . 0 14 0 72 72 90 76 90
1982 38 38 22 .8 19 6 52 52 68 82 71 84
1983 22 22 6 -y = 68 68 84 87 83 85
1984 32 . 50 . 43| a4l 59 59 48 86 48 87
1985 44 s 38 46 46 85 70 86 52
1986 2 sl 1 88 89 82 90 72 89
1987 25 23 17 65 65 71 80 67 73
1988 12 . 13 8 79 79 83 87 78 81
1989 38 . 33 18 52 51 64 79 57 72
1990 27 . 15 7 63 62 68 86 75 83
1991 14 15 12 76 77 77 81 75 78
AVE: 23 - 18 10 67 67 73 84 72 81
Supraoptiimal Lethal

1976 0 0 0] 0 0 0 0 0] 0] 0] 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0" 0 0 0 0
1986 0 0 0 0 0 0 0 o 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0| 2 0 0 0 0 0
1989 0 0 0 0 i 0 0 0 0 0
1990 0 0 0 0 0 0} 0 0 0 0 0
1991 0 0 0 0 0 ol 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-120. Number of Days Within Temperature Requlrements for Late Fall- Run Chinook Salmon Smoltification in the North Delta
Subregion, Based on DSM2-QUAL Modeling .

EBC2 EBcz_ELT;EBcz_Ltrj

EBC1 PP__ELT :‘PP__LLT o EBC1 EBC2 EBCZ__ELT% EBC2_LLT| PP_ELT PP_LLT
timal . i Optimal

1976 40 - 8 51 53 73 83 74 83
1977 44 20 46 47 52 76 53 70
1978 35 2 55 55 62 87 61 88
1979 45 16 45 46 52 74 52 74
1980 36 55 55 58 83 59 83
1981 23 7 67 67 60 84 60 83
1982 44 18 46 46 54 73 54 72
1983 39 10 51 51 53 80 53 80
1984 44 8 47 47 46 83 47 83
1985 48 28 42 43 51 64 49 62
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 29 28 32 2 33 2 61 62 58 87 57 87
1987 44 44 32 13 33 13 46 - 46 58 77 57 77
1988 35 35 29 6 31 6 560 56 62 85 60 85
1989 46 46 47 14 45 16 AL 44 43 76 45 74
1990 48 48 44 13 46 13 2] 42 46 77 44 77
1991 38 38 31 9 30 8 52 52 59 81 60 82
AVE: 40 40 35 11 35 11 50 51 55 79 55 79

Supraoptimal . Lethal

1976 0 0 0 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 o] o 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 of 0 0 0 0 0 0 0
1981 0 0 0 0 0 ol o 0 0 0 0 0
1982 0 0 0 0 0 o 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 Y 0 0 0 0 0 0
1985 0 0 0 "o 0 0 0 0 0 0 0 0
1986 0 0 0l 1 0 1 0 0 0 0 0 0
1987 0 0 0 L 0 0 0 0 0 0 0 0
1988 0 0 0 S0 0 0 0 0 0 0 0 0
1989 0 0 . o) 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 D 0 0 0 0 0 0 0 0 0
AVE: 0 o 0 L 0 0 0 0 0 0 0

Table C.6.4-121. Number of Days Wkikthi‘nngmperatkhie Requirements for Late Fall-Run Chinook Salmon Smoltification in the San Joaquin River
Portion of the South Delta Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT EBCZ;LLT | PP_ELT ‘ PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT
Suboptima! Optimal
1976 19 19 20 14| 18 ‘ 12 72 72 71| 77 73 79
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1977 38 38 36 22 54 68 54 66
1978 0 0 0 0 90 90 90 90
1979 21 21 15 20 75 70 74 72
1980 11 11 8 6 83 85 85 84
1981 15 15 11 2 79 88 79 90
1982 25 25 14 14 76 76 77 78
1983 18 18 11 13 79 77 75 76
1984 15 15 35 8 56 83 58 84
1985 43 43 7 39 . 88 51 83 50
1986 7 6 15 1 75 89 74 89
1987 25 25 22 20 68 70 69 72
1988 24 24 17 9 74 82 74 83
1989 42 43 34 20 56 70 56 69
1990 30 30 17 8 73 82 73 82
1991 22 21 15 12 75 78 75 77
AVE: 22 22 17 13 13] 73 77 73 78

Supraoptimal. e o Lethal

1976 0 0 o] - o 0 0 0 0 0 0 0 0
1977 0 0 0 . 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 o 0 0 0 0 0 0
1979 0 0 0 0 0 0. 0 0 0 0 0 0
1980 0 0. 0 0l 0 S0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 L0 0 0 0 0 0 0 0 0 0 0
1983 0 ol 0 he 0 0 0 0 0 0 0 0
1984 0 o 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0] 0 0 0 0 0 0 0 0 0
1987 0 0 o 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0. - 0 0 0 0 0

Table C.6.4-122. Number of Days Within Temperature Requirements for Late Fall- Run Chmook Salmon Smoltification in the South Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT , ) kEBCl] EBcz}EBcz“ELrieacz,LLT\ PP_ELT| PP_LLT
Suboptimal o .. Optimal
1976 19 19 19 5 18 20 72 72[% w72 86 73 89
1977 39 39 37 16 37 1775 51 51, 53 74 53 73
1978 0 0 0 0 0 0 F 190 90| = 90 90 90 90
1979 28 26 13 13 13] . ; 62 64 77 77 77 77
1980 9 9 2 4 5 82 82 89 87 86 85
1981 17 17 12 0 10 73l . 73 78 90 80 90
1982 19 20 7 0 5 70 83 90 85 90
1983 17 17 6 7 73 84 80 83 80
1984 14 15 39 34 76 52 88 57 82
1985 45 45 5 o 5 45 45 85 49 85 49
1986 8 8 25 . 1 1 82 82 65 89 66 89
1987 27 27 24| 13 0] 63 63 66 77 69 80
1988 25 25 22 9. 90 66 66 69 80 69 80
1989 45 - 19 45 44 61 69 61 71
1990 32 9 58 58 77 81 77 81
1991 18 : 12 72 72 74 78 75 78
AVE: 23 10 10 68 68 73 80 74 80
praoptimal Lethal

1976 0 0 * 0o 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 "0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
s\';\griiie’:;aDCrstervatlon Plan C.6.4-196 Ocl‘::bo(;;i())'i;
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0. 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 o 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 2 0 2 o 0 0 0 0 0
1989 0 0 0 0 0 o 0 0 0 0 0 0
1990 0 0 0 0 0 0l i, 0 0 0 0 0 0
1991 0 0 0 0 0 o 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 “o 0 0 0 0 0

Table C.6.4-123. Number of Days Within Temperature Reqmrements for Late Fall- Run Ch! ook Salmon Smoltification in the Suisun Bay
Subregion, Based on DSM2-QUAL Modeling :

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2|EBC2_ELT|EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . : = Optimal

1976 26 24 29] - 17] 28 65 67 62 74 63 74
1977 38 38 380 36 38 52 52 52 54 52 54
1978 10 10 30 0 1 80 80 87 90 89 90
1979 39 39 36 %6l o 37 51 51 54 64 53 63
1980 26 26 24 gl . 24 65 65 67 83 67 83
1981 22 220 21 20 68 68 69 80 70 80
1982 44 44 33 34 22 46 46 57 68 56 68
1983 31 31 23 23 18 59 59 67 72 67 72
1984 28 27 . 43 43 13 63 64 48 77 48 78
1985 44 44 17 16 44 46 46 73 16 74 46
1986 18 18 26 11 72 72 64 79 64 79
1987 30 30 27 26 60 60 63 62 63 64
1988 32 33 28 15 59 58 64 77 63 76
1989 42 45 35 37 48 45 55 53 55 53
1990 44 44 30 22 28 21 46 46 60 68 62 69
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EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 30 29 17 12 18 13 60 61 73 78 72 77
AVE: 32 32 27 20 27 20 59 . 59 63 70 64 70

Supraoptimal F S Lethal

1976 0 0 0 0 0 0 0. 0 0 0 0 0
1977 0 0 0 0 0 0 o] 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 "0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 o] 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 - 0 0 0 0 0 0
1985 0 0 0 0 0] .0 0 0 0 0 0 0
1986 0 0 0 0 ol . 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 - 0 0 0 0 0 0
1989 0 0 0 ol 0 0 0 0 0 0 0 0
1990 0 0 0 ) 0 0 0 0 0 0 0 0
1991 0 0 0L . o0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-124. Number of Days Wlthm‘T mperature Requlrements for Late Fall-Run Chinook Salmon Smoltification in the Suisun Marsh

Subregion, Based on DSMZ QUAL Modeling

EBC1 EBCZ EBCZ ELT EBCZ ST PP_ELT{% S PP_LLT EBC1 ] EBC2 3 EBC2_ELT 1 EBC2_LLT| PP_ELT PP_LLT
. Suboptimal | ‘ Optimal

1976 22 22 21 16 20 16 69 69 70 75 71 75
1977 41 40 35' 38 34 49 50 51 55 52 56
1978 1 1 - 0 0 0 89 89 90 90 90 90
1979 40 40 25 37 25 50 50 52 65 53 65
1980 27 27 2 18 4 64 64 70 89 73 87
1981 19 19 4 16 12 71 71 75 86 74 78

Bay Delta Conservation Plan C.6.4-198 October 2011

Working Draft

ICF 00610.10

ED_000733_DD_NSF_00045993-00200



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1982 45 45 40 24 38 24 45 50 66 52 66
1983 36 35 24 23 23 23 .55 66 67 67 67
1984 28 28 44 7 44 7 © 63 47 84 47 84
1985 47 46 7 43 6 43 83 47 84 47
1986 18 17 27 5 27 4 63 85 63 86
1987 31 31 26 25 25 24 64 65 65 66
1988 34 33 25 14 25 15 58] 66 77 66 76
1989 49 48 42 30 41 32 42, 48 60 49 58
1990 46 46 27 13 21 14 44 63 77 69 76
1991 31 27 18 14 16 13 63| 72 76 74 77
AVE: 32 32 26 18 25 18 59 64 73 66 72

Supraoptimal s, Lethal

1976 0 0 0 0 ol w0 0 0 0 0 0
1977 0 0 0 0 0 Lol 0 0 0 0 0
1978 0 0 0 0 o] 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0| 0 0 0 0 0 0
1982 0 0 0l = 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 D0 0. 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0
1987 0 0 S0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0
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Table C.6.4-125. Number of Days Within Temperature Requirements for Late Fall-Run Chinook Salmon Smoltification in the West Delta
Subregion, Based on DSM2-QUAL Modeling

EBC1 EBC2 |EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1|  EBC2 EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal g TR Optimal
1976 24 24 21 14 19 14 6 67 70 77 72 77
1977 43 43 41 24 40 34 o 47 e 47 49 66 50 56
1978 9 9 0 0 0 0 - 90 90 90 90
1979 40 40 38 16 38 50 52 74 52 73
1980 28 28 26 3 24 63 . 65 88 67 89
1981 23 24 19 16 67 66| 71 90 74 90
1982 45 45 37 15 31 45 45| 53 75 59 79
1983 31 31 22 10 22 59 59 68 80 68 80
1984 33 33 44 3 44| 58 58 47 88 47 88
1985 47 47 16 42 13 ; 43 43 74 48 77 47
1986 17 17 28 5 27 6 ‘ 73 62 85 63 84
1987 32 32 27 25 27 w 58 63 65 63 65
1988 39 39 26 10 26 1 52 65 81 65 80
1989 50 50 45 5 44 24 40 45 65 46 66
1990 53 54 33 31 9 36 57 81 59 81
1991 34 27 19 19 15} 63 71 75 71 75
AVE: 34 34 28] 26 14 56 63 77 64 76
Supraoptimal . eds Lethal

1976 0 0l 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 - 0 0 0 0 0 0 0 0 0 0
1979 0 0| 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBC1 EBC2 | EBC2_ELT EBC2_LLT  PP_ELT PP_LLT
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 =0 0 0 0 0
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C.6.4.3.15 Late Fall-Run Chinook Salmon—Adult

Modeling results for adult Chinook salmon did not differ between late fall-run and winter-run
Chinook. Therefore, only late fall-run data are reported here.

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in water temperatures for adult late fall-run Chinook in the Cache Slough subregion (Table
C.6.4-126). The average number of optimal days was 46 and 47 days under EBCland EBC2,
respectively; 55 and 72 days under EBC2_ELT and EBC2_LLT, respectively; and 51 and 69 days
under PP_ELT and PP_LLT. There were no supraoptimal or lethal temperature days under any
scenario.

EBC scenarios and PP scenarios in water temperatures for adult late fall-run Chinook in the East
Delta subregion (Table C.6.4-127) differed little, when accounting for climate change. The average
number of optimal days was 51 and 52 days under EBCLand EBC2, respectively. Optimal
temperatures occurred on average on 60 and 77 days under EBC2_ELT and EBC2_LLT, respectively.
Under PP_ELT and PP_LLT, that number was 60 and 74 days, respectively. There were no
supraoptimal or lethal temperature days under any scenario for the entire modeling period.

EBC scenarios and PP scenarios in water temperatures for adult late fall-run Chinook in the North
Delta subregion (Table C.6.4-128) were similar, considering climate change effects on water
temperature. The average number of optimal water temperature days s was 32 for EBC1 and EBC2,
and between 39 and 68 days for all other scenarios (EBC2_ELT, EBC2.LLT, PP_ELT, and PP_LLT).
The number of supraoptimal or lethal temperature daysunder anyk‘sc‘énario was Zero.

Accounting for climate change; there was little difference between EBC scenarios and PP scenarios
in water temperaturesfor adult late fall-run Chinook in the San Joaquin Portion of the South Delta
subregion (Table C.6.4-129). Optimal water temperatures occurred on 53 days under the EBC1 and
EBC2 scenarios. Under all other scenarios, the number-of days with optimal water temperatures
ranged from 61 to 72. There were no supraoptimal or lethal temperature days under any scenario..

[South Deltd subregion text, Table C.6.4-130]

In the Suisun Bay subregion, water temperatures for adult late fall-run Chinook were similar among
scenarios (Table C.6.4-131) after accounting for changing climate. Optimal water temperatures were
reached onaverage on 47 days under EBC1 and EBCZ, on 53 days for both ELT other scenarios, and
62 days under the two LLT scenarios. There were no supraoptimal or lethal temperature days under
any scenario.

In Suisun Marsh, the differences among scenarios of water temperatures for adult late fall-run
Chinook were minor, after climate change was taken into consideration (Table C.6.4-132). Optimal
temperatures occurred on average on 44 and 45 days under EBC1 and EBC2, respectively; on 53 to
67 days under EBC2_ELT and EBC2_LLT, respectively, and on 54 and 64 days under PP_ELT and
PP_LLT, respectively. There were no supraoptimal or lethal temperature days under any scenario.

Water temperatures in the West Delta for adult late fall-run Chinook were generally similar among
the different scenarios (considering climate change) (Table C.6.4-133). Under EBC1 and EBCZ,
optimal water temperatures occurred on 43 days per year, on average. Under EBC2_ELT, and
EBC2_LLT, optimal temperature conditions occurred on 52 and 72 days per year; and on 54 to 71

Bay Delta Conservation Plan - October 2011
Working Draft €6.4-202 ICF 00610.10

ED_000733_DD_NSF_00045993-00204



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

days under PP_ELT and PP_LLT. There were no supraoptimal or lethal temperature days under any
scenario.
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Table C.6.4-126. Number of Days Within Temperature Requirements for Late Fall-Run Chinook Salmon Adult in the Cache Slough Subregion,
Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT EBC1]  EBC2 |EBC2 ELT[EBC2 LLT| PP_ELT| PP_LLT
Suboptimal . Optimal
1976 40 40 35 15 35 16 451 56 76 56 75
1977 60 60 49 30 48 35 - 30 41 60 42 55
1978 4 5 0 0 2 0 86 90 90 88 90
1979 52 51 45 25 59 38 38 45 65 31 52
1980 35 32 24 3 40 10 56 67 88 51 81
1981 42 41 30 4 32 4 49 60 86 58 86
1982 42 42 26 3 43 17 48 64 87 47 73
1983 46 46 34 17 38 19 44 56 73 52 71
1984 35 35 57 4 58] .9 56 34 87 33 2
1985 61 61 27 55 24 56| 29 63 35 66 34
1986 31 28 42 21 45, 21 62 48 69 45 69
1987 48 48 40 28 27 42 50 62 49 63
1988 47 45 34 15 o 15 46 57 76 54 76
1989 63 63 53 . 28 26| 27 37 62 35 64
1990 59 60 40| 22 26 30 50 68 42 64
1991 42 43 31 . 47 59 65 60 65
AVE: 44 44 35 47 55 72 51 69
Lethal

1976 0 0 0 0 0 0 0 0 0 0
1977 0 40 0 0 0 0 0 0 0 0
1978 0 S0 0 [ 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 |EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 00 0 0 0 0 0
1989 0 0 0 0 0 0 S0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0l 0 0 0 0

Table C.6.4-127. Number of Days Within Temperature Requirements for Late Fall Run Chmook Salmon Adu!t in the East Delta Subregion,
Based on DSM2-QUAL Modeling

§‘ EBC1 |

EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT _ PP_LLT EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal . . Optimal
1976 39 39 30 5 32 6 52 61 86 59 85
1977 59 53 45 13 46 25 37 45 77 44 65
1978 4 4 0 0 0 0 86 90 90 90 90
1979 46 45 41 22| w43 25, 45 49 68 47 65
1980 31 30 32/, 9 - 27 5 61 59 82 64 86
1981 42 42 30 . 4 26 4 48 60 86 64 86
1982 45 47 29 8 25 6 43 61 82 65 84
1983 38 38 15 9. - 16 10 52 75 81 74 80
1984 41 ©B5 | 9. . 55 5 50 36 82 36 86
1985 59 25 .. 33 . 24 51 31 65 57 66 39
1986 22 23] 20 33 17 69 67 70 57 73
1987 47 36 20 39| 24 43 54 70 51 66
1988 20 14 7 21 12 71 77 84 70 79
1989 50 8 17 45 24 38 52 73 45 66
1990 46 ; 28 19 43 51 74 62 71
1991 33 31 23 58 61 70 59 67
AVE: 39 30, 31 16 52 60 77 60 74
Supraoptiymal Lethal

1976 0 0 0] 0 0] 0 0] 0] 0] 0] 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 e 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 L0y 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0. 0 0 -0 0 0 0
1986 0 0 0 0 0 0 .0 o 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0. 0 . 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 e ’ 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-128. Number of Days Within Temperature Requlrements for Late Fall- Run Chinook Salmon Adult in the North Delta Subregion,
Based on DSM2-QUAL Modeling L .

EBC1 EBC2 EBC2_EET§EBC2;LETM~ PP;ELT{,“PP~LLT = EBC1 EBC2 |EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT

_ Suboptimal B Optimal
1976 59 57 35 34 14 32 34 56 76 57 77
1977 63 *5;’ 29 27 28 39 67 39 61
1978 50 49 39 6 40 41 53 83 51 84
1979 67 64 61 34 23 26 29 56 29 56
1980 51 51 51 20 40 40 39 70 40 71
1981 48 48 52 13 42 42 37 78 38 77
1982 57 57 50 24 33 33 40 67 40 66
1983 59 59 51 22 31 31 39 68 39 68
1984 57 57 56 15 34 34 34 76 35 76
1985 62 63 62 45 28 27 30 48 28 45
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EBC1 EBC2 | EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1986 54 53 49 22 50 23 37 41 68 40 67
1987 65 65 51 29 53 28 & . 25 39 61 37 62
1988 55 55 43 19 45 19 36 48 72 46 72
1989 61 61 61 26 59 28 29 29 64 31 62
1990 66 66 64 29 65 30 24 26 61 25 60
1991 58 58 47 24 47 22 32 43 66 43 68
AVE: 58 58 51 23 52 23 320 39 68 39 67

Supraoptimal . Lethal

1976 0 0 0 0 0 0l 0 R 0 0 0
1977 0 0 0 0 0 0 0 ol o 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0l 0 0 0 0 0 0 0
1980 0 0 0 0 of .0 .0 0 0 0 0 0
1981 0 0 0 0 0 o 0 0 0 0 0 0
1982 0 0 0 0 0 o] 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 o o 0 o 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0l o 0 0 0 0 0 0 0 0
1989 0 0lai @ o 0 o] 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
1991 0 . 0 0 Tk 0 0 0 0 0 0 0
AVE: 0 0 0l 0 0 0 0 0 0 0 0

Table C.6.4-129. Number of Days Withikhjremperatgie Requirements for Late Fall-Run Chinook Salmon Adult in the San Joaquin River Portion
of the South Delta Subregion, Based on DSMZ-QUAL Modeling

EBC1 EBC2 EBC2_ELT EBCZ_LLT | PP_ELT ‘ PP_LLT EBC1 | EBC2 i EBC2_ELT i EBC2_LLT E PP_ELT PP_LLT
Suboptimal Optimal
1976 37 38 37 15] 35 12 54] 53 54| 76 56 79
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1977 53 53 45 27 37 45 63 45 63
1978 0 1 0 0 89 90 90 90 90
1979 44 44 38 32 46 52 58 53 61
1980 24 24 18 8 67 73 83 75 83
1981 38 38 22 2 52 68 88 70 90
1982 25 25 17 14 65 73 76 75 78
1983 31 31 20 19 59 70 71 65 70
1984 24 24 50 8 67) 41 83 43 83
1985 59 59 27 49 31 63 41 63 40
1986 27 26 30 15 64| 60 75 60 75
1987 45 45 36 27 45 54 63 55 68
1988 40 40 25 14 51 66 77 66 79
1989 55 56 46 26 34 44 64 44 63
1990 46 47 30 19 43 60 71 60 71
1991 41 40 32 23 . 50 58 67 59 66
AVE: 37 37 30 19 29 18 w53 53 61 72 61 72

Supraoptimal . I Lethal

1976 0 0 0 o] 0 ol 0 0 0 0 0 0
1977 0 0 0k w0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0l 0 0 0 0 0 0 0
1979 0 0 0 W00 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0. .0 0 0 0 0 0 0 0 0
1982 0 0 0 0 L0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 o 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 | EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT PP_LLT
1991 0 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-130. Number of Days Within Temperature Requirements for Late Fall- Run Chmook Salmon Adult in the South Delta Subregion,
Based on DSM2-QUAL Modeling

EBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT ;;‘Esc1 EBCZ EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT
Suboptimal F b ~ . Optimal
1976 38 38 36 5 35 2Lab 53 53 .55 86 56 89
1977 52 52 44 16 44 7] . 38 38 4 74 46 73
1978 0 0 0 0 0 0 'y 90 90 20 90 90
1979 51 49 36 25 35) 24 41 54 65 55 66
1980 22 22 8 4 10, .6 69 83 87 81 85
1981 38 38 15 0 11 0 52 75 90 79 90
1982 19 20 7 0 5 70 83 90 85 90
1983 30 31 12 15 18 59 78 75 72 74
1984 23 24 54 3 49 67 37 88 42 81
1985 60 60 25 51 % g5 ; 30 65 39 65 39
1986 27 27 3500 33 16} 63 55 74 57 74
1987 46 46 36 0 33 14 44 54 73 57 76
1988 36 36 31 N [ P 55 60 79 60 79
1989 58 -39 ! o 31 51 63 51 66
1990 46 25 19 44 65 70 65 71
1991 36 30] & 23] 29 23 54 60 67 61 67
AVE: 36 27 15 26| 15 54 63 76 64 76
‘}Supraoptima| - ) Lethal

1976 0 o] dl; 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0} & 210 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
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Table C.6.4-131. Number of Days Within Temperature Requiremehfsf

Based on DSM2-QUAL Modeling

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 . 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0l 0 0 0 0 0
1986 0 0 0 0 0 0 0. o 0 0 0 0
1987 0 0 0 0 0 0 0o .0 0 0 0 0
1988 0 0 0 0 0 0 ) 0 0 0 0 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 -0 0 0 0
1991 0 0 0 0 0 o 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 L 0 0 0 0 0

or Late Fall-Run Chi ook Salmon Adult in the Suisun Bay Subregion,

EBC1 EBC2 | EBC2_ELT| EBC2_LLT| PP_ELT| PP_LLT | mBC1 EBC2 | EBC2_ELT | EBC2_LLT| PP_ELT| PP_LLT
Suboptimal e b R Optima

1976 37 35 42 22 M 211 54 56 49 69 50 70
1977 49 49 50| . 43 50 43 41 41 40 47 40 47
1978 10 10 3 0 1 - 80 80 87 90 89 90
1979 55 56 49 oy 35 34 41 50 39 49
1980 36 167 . 33 55 54 58 75 58 74
1981 38 .o16] 23 52 51 66 74 67 77
1982 51 22 41 39 39 50 68 49 68
1983 47 2. 33 43 43 56 66 57 66
1984 38 57 16 53 54 34 74 34 75
1985 60 , 35 58 30 30 55 32 55 32
1986 35 . 37 31 55 54 54 61 53 59
1987 42 35 35 48 47 55 52 55 55
1988 43 37 24 48 47 55 68 54 67
1989 50 45 46 40 36 45 44 45 44
1990 55 39 34 35 35 49 54 51 56
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2  EBC2_ELT | EBC2_LLT PP_ELT PP_LLT
1991 44 43 30 27 31 28 46 47 60 63 59 62
AVE: 43 44 37 29 37 28 47| - . 47 53 62 53 62

Supraoptimal e Lethal

1976 0 0 0 0 0 0 S0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0l 0 0 0 0
1980 0 0 0 0 0 o 0 0 0 0 0 0
1981 0 0 0 0 0 ol 0 0 0 0 0 0
1982 0 0 0 0 0 o] T 0 o o 0 0 0
1983 0 0 0 0 0 o] o 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 o) 0 0 0 0 0 0 0
1986 0 0 0 0 0 o 0 0 0 0 0
1987 0 0 0 0 0 « 0 0 0 0 0
1988 0 0 0 0 0 0 0 0 0 0 0
1989 0 0 0 <0 0 0 0 0 0 0 0
1990 0 0 0 Tol o 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
AVE: 0 0 0 0 0 0 0 0 0 0 0

Table C.6.4-132. Number of Days Wi
Based on DSM2-QUAL Modeling

in Zgimperature:‘Requirements for Late Fall-Run Chinook Salmon Adult in the Suisun Marsh Subregion,

EBC1 ‘EBtCZii:‘EBCZ_ELT EBC2_LLT ; PP_ELT a PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT| PP_ELT PP_LLT
E Suboptimal Optimal

1976 40 40 37 20 51 51 53 75 54 71
1977 53 52 ‘ 48 5 49 41 37 38 42 51 41 49
1978 1 1 0 0 0 89 89 90 90 90 90

1979 62 63 60 57 40 28 27 30 53 33 50
1980 40 40 29 5 27 13 51 51 62 86 64 78

1981 40 40 22 4 24 16 50 50 68 86 66 74
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EBC1 EBC2  EBC2_ELT | EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT | EBC2_LLT PP_ELT PP_LLT

1982 47 47 41 24 38 24 49 66 52 66
1983 55 54 35 29 34 29 55 61 56 61
1984 38 38 60 11 60 8 31 80 31 83
1985 63 62 28 55 27 57 62 35 63 33
1986 37 36 38 21 42 23 52 69 48 67
1987 49 49 39 30 39 31 51 60 51 59
1988 45 44 34 20 35 22 57 71 56 69
1989 60 59 51 36 52 41 39 54 38 49
1990 60 60 39 24 34 26 .51 66 56 64
1991 47 43 31 25 31 27 59 65 59 63
AVE: 46 46 37 24 37 26 53 67 54 64

Supraoptimal i Lethal

1976 0 0 0 0 o] 0 0 0 0 0
1977 0 0 0 0 o 0 0 0 0 0
1978 0 0 0 0 0 0 0 0 0 0 0
1979 0 0 0 0 0 -0 0 0 0 0 0
1980 0 0 0 0 0 0 0 0 0 0 0
1981 0 0 0 ) 0 0 0 0 0 0 0
1982 0 0 0, 0 0 o 0 0 0 0 0
1983 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 0 0 ol 0 0 0 0 0 0
1985 0 0 0. 0o 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 0 0 - 0 0 0 0 0 0
1988 0 N 0 0l 0 0 0 0 0 0 0
1989 0 o/ . o 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 ) 0 0 0 0 0 0 0 0
AVE: 0 0 0 0] 0 0 0 0 0 0 0
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Table C.6.4-133. Number of Days Within Temperature Requirements for Late Fall-Run Chinook Salmon Adult in the West Delta Subregion,
Based on DSM2-QUAL Modeling

EBC1|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT EBCL|  EBC2|EBC2_ELT EBC2_LLT| PP_ELT| PP_LLT
Suboptimal o Optimal
1976 41 41 34 14 32 14 50] 50 57 77 59 77
1977 54 53 48 24 47 34 36 37 42 66 43 56
1978 9 9 0 0 0 0 81| 81 90 90 90 90
1979 60 61 58 26 56 28 0 30 29 32 64 34 62
1980 39 39 34 6 31 Ny - 52 52 . 57 85 60 87
1981 43 44 24 0 20 04 L 47 46, 66 90 70 90
1982 53 53 44 15 38 1 57 37, 46 75 52 79
1983 48 48 34 17 33 16 T a2 42 56 73 57 74
1984 42 42 57 5 57/ 5 1o 49 49 34 86 34 86
1985 62 62 35 53 32 53 28 28 55 37 58 37
1986 35 35 38 19 37] . 2 55 52 71 53 69
1987 48 49 37 29 36| 29 41 53 61 54 61
1988 51 51 34 14 34, 15 40 57 77 57 76
1989 58 58 54 30 . 53 29 32 36 60 37 61
1990 65 66 44) 18] 42 19 24 46 72 48 71
1991 48 42 316 .25 3 25 48 59 65 59 65
AVE: 47 47 38 18 36 19 43 52 72 54 71
Supraoptimal . Lethal

1976 0 QL 0 0 0 0 0 0 0 0 0 0
1977 0 0 0 0 0 0 0 0 0 0 0 0
1978 0 0] 0 0 o 0 0 0 0 0 0 0
1979 0 0 0 0 0 0 0 0 0 0 0 0
1980 0 0 0 0| 0 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0 0 0 0 0 0
1982 0 0 0 0 0 0 0 0 0 0 0 0
1983 0 0 o w0 0 0 0 0 0 0 0 0
1984 0 0 0 0 0 0 0 0 0 0 0 0
1985 0 0 0 0 0 0 0 0 0 0 0 0
1986 0 0 0 0 0 0 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1987 0 0 0 0 0 0 0 0 0 0 0 0

1988 0 0 0 0 0 0 0 0 0 0 0 0

1989 0 0 0 0 0 0 g 0 0 0 0 0

1990 0 0 0 0 0 0 . 0 . 0 0 0 0 0

1991 0 0 0 0 0 0 0 0 0 0 0 0

AVE: 0 0 0 0 0 0 0 =0 0 0 0 0
s\?griif’:;aDistervatlon Plan C6.4214 Ocltct?:bo(;;i())i;
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C.6.4.3.16 Delta Smelt

Median Spawning Day (Adult)

For delta smelt, the median spawning day of the year (based on a 15-20°C temperature range for
spawning; Wagner et al. 2011) was essentially the same for EBC1 and EBC2 scenarios (Table
C.6.4-134 to Table C.6.4-141), ranging from an average of day 125 (South Delta and San Joaquin) to
day 136 (West Delta). Median spawning day shifted earlier in the year between EBC1/EBC2 and
PP_ELT by averages ranging from 3 days (North Delta) to 8 days (Suisun:Marsh). Between
EBC1/EBC2Z and PP_LLT, median spawning day shifted earlier in the year by an average of 2 days
(San Joaquin) to 19 days (West Delta). Accounting for climate change (i.e.,, comparing EBC2_ELT
with PP_ELT and comparing EBC2_LLT with PP_LLT), there generally was very little change in the
median spawning day between existing biological conditions'and preliminary proposal scenarios:
average changes were always below 2 days (Table C.6.4-134 to Table C.6.4-141).

Table C.6.4-134. Median Spawning Day for Delta Smelt.in the Cache Slough Subregion

EBC1 EBC2 EBC2_ELT|  EBCZ_LLT PP_ELT PP_LLT
1976 125 125 122 119 122 119
1977 139 140 127, 118 127 119
1978 128 128 127 119 128 120
1979 125 125 121 122 123 122
1980 132 132) 140 118 140 118
1981 126 126 127 111 118 111
1982 143 143 127 123 144 125
1983 1357 125 119 107 120 108
1984 122 N 122 127 114 127 113
1985 134 134 119 108 119 107
1986 18, 118l 129 106 129 107
1987 133 133 122 121 124 121
1988 119 119 116 111 118 111
1989 S o132 132 126 117 125 117
- 1990 126 125 125 119 125 119
1991 150 150 139 115 138 115
Average 130 130 126 116 127 116
Table C.6.4-135. Median Spawning Day for Delta Smelt in the East Delta Subregion
EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 125 125 119 119 120 118
1977 128 128 127 111 127 111
1978 129 129 128 116 128 115
1979 138 138 133 122 128 122
1980 131 131 140 115 140 118
1981 132 132 126 114 126 108
1982 141 141 136 123 136 123
1983 142 142 116 107 117 107
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EBC1 EBC2|  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1984 127 127 133 112 126 111
1985 135 135 130 106 119 107
1986 126 126 127 106 128 106
1987 131 131 126 118 124 120
1988 122 122 124 111 116 111
1989 138 138 125 124 125 117
1990 129 129 125 123 125 113
1991 135 135 135 114 138 115

Average 132 132 128 115, 126 114

Table C.6.4-136. Median Spawning Day for Delta Smelt in the North Delta Subregion

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 125 125 119 116 119 116
1977 127 127 128 120 i 120
1978 129 129 L 120 126 113
1979 140 140 132 izt 132 121
1980 130 130 136 115 136 115
1981 125 125 124 113 124 113
1982 140 140) . 135]  — 123] 135 122
1983 135 142 119 120 119 120
1984 128 128 133 111 131 111
1985 135 135 140 106 142 114
1986 T 130 127, 113 127 113
1987 132 132 127, 118 127 118
1988 124 124 125 111 125 111
1989 136 136 125 123 125 123
1990 130 130 125 106 125 106
1991 135  135] 135 119 135 119

Average S a3 129 116 128 116

Table C.6.4-137.. Median Spawning Day for Delta Smelt in the San Joaquin Portion of the South Delta
Subregion

EBC1. EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 124 124 124 120 124 120
1977 127 127 126 120 126 119
1978 122 122 127 126 122 122
1979 124 124 119 124 119 124
1980 130 130 117 128 118 128
1981 125 125 118 118 107 112
1982 124 124 118 133 120 143
1983 113 113 115 120 114 122
1984 118 120 124 120 124 120
1985 127 127 118 121 118 121
S\:Iag/rt’?ien!;aDCrg?tservataon Plan C6.4-216 Oi*ccit:)%%igi;

ED_000733_DD_NSF_00045993-00218



Delta Habitat (Plan Area) Results Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1986 113 113 113 124 113 124
1987 130 130 123 122 123 122
1988 118 118 118 120 118 115
1989 133 132 125 117 125 117
1990 129 129 125 124 125 124
1991 138 138 119 136 1196 136
Average 125 125 121 123 120 123

Table C.6.4-138. Median Spawning Day for Delta Smelt in the South Delta Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 124 124 123 - 119+T ________ 123 119
1977 127 127 121 117 121 117
1978 122 122 123 120 L 22 121
1979 124 124 119 124 © 119 124
1980 130 19| o 118 128 118 128|
1981 125 125 107 107 107 100
1982 125 125 1255 0 126 125 127
1983 113 113 16| 114 116 118
1984 121 121 127] 113 126 116
1985 128 1288 115 108 115 109
1986 114 114 114 112 115 119
1987 123 123 116 121 116 121
1988 8 118, 115 112 115 111
1989 123 123 - 125] 117 125 117
1990 125 125 125 114 125 122
1991 150 | 150 119 115 119 115

Average 125 124 119 117 119 118

Table €.6.4-139. Median Spawning Day for:Delta Smelt in the Suisun Bay Subregion

| EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 127] 124 123 120 123 120
1977 127 127 127 126 127 125
1978 129 129 128 122 128 122
1979 142 142 132 120 131 120
1980 142 141 139 119 139 119
1981 137 137 128 124 120 118
1982 145 145 144 126 144 126
1983 151 151 121 110 121 111
1984 126 126 127 114 127 114
1985 128 128 128 119 128 119
1986 128 128 129 113 129 113
1987 132 132 126 125 126 123
1988 124 124 123 122 123 122
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1989 138 138 131 117 131 117
1990 128 128 125 124 125 124
1991 149 149 138 137 138 137
Average 135 134 129 121 129 121

Table C.6.4-140. Median Spawning Day for Delta Smelt in the Suisun Marsh Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 125 125 124 120 123 120
1977 140 139 127 1200 127 119
1978 129 129 129 119 128 119
1979 127 126 121 123 120 123
1980 135 135 133 ‘ 131 120
1981 127 127 108 108 118 112
1982 145 145 145 126 127 126
1983 152 135 S S 109 121] 109
1984 122 122 127 15 127 112
1985 128 128 116 109 116 108
1986 120 120 130 109 130 108
1987 133 132 116 122 116 122
1988 119 TN anr 116 112
1989 133 132 126 118 126 117
1990 126 126 125 118 125 124
1991 150 150 139 119 138 119

Average 132 131 125 117 124 117

Table C.6.4-141. Median Spawning Day for Delta Smelt in the West Delta Subregion
. =

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 128 128 124 121 124 120

- 1977 141 140 130 120 130 120
1978 130 130 129 121 128 121

1979 152] 152 130 123 129 124

1980  133] 133 141 119 141 119

1981 141] 141 126 112 126 109

1982 E 7S 145 144 126 144 126

1983 149 149 118 111 118 111

1984 128 128 128 107 128 106

1985 129 129 128 122 129 122

1986 129 129 129 108 129 108

1987 133 133 126 122 125 122

1988 124 124 124 116 124 114

1989 132 132 124 118 124 118

1990 130 130 128 119 128 119

1991 150 150 139 136 139 119
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EBC1

EBC2

EBC2_ELT

EBC2_LLT

PP_ELT

PP_LLT

Average

136

136

129

119

129

117

Number of Stressful Days (Juvenile)

The number of stressful days (daily average temperatures of 20-25°C) for juvenile delta smelt in
each of the subregions increased into the future under both EBC and PP scenarios but was little
changed between preliminary proposal and existing biological conditions scenarios when
accounting for climate change, i.e.,, when comparing EBC2_ELT to PP_ELT and EBC2_LLT to PP_LLT
(Table C.6.4-142 to Table C.6.4-149). The average number of stressful daysunder EBC1 and EBC2
scenarios was very similar and ranged from 72 days in Suisun Marsh to 91 days in the San Joaquin.
The average increase in the number of stressful days from the EBC1/EBC2 scenarios to the PP_ELT
scenario ranged from 8 (San Joaquin) to 16 (Suisun Marsh). The average increase in the number of
stressful days from the EBC1/EBC2 scenarios to the PP_LLT scenario ranged from 12 (San Joaquin)
to 38 (Suisun Bay). However, accounting for climate change, there was very little difference in the
number of stressful days when comparing EBC2_ELT to PP_ELT and EBC2_LLT to PP _LLT: the
average change ranged from a increase of 2 days (PP_LLT compared to the EBC2_LLT in the San
Joaquin) to a decrease of 4 days (PP_ELT compared to the EBC2 ELT in Cache Slough).

If, as a result of upstream shifts in X2 under the preliminary proposal, juvenile delta smelt were
found mostly in the West Delta Subregion rather than the Suisun Bay Subregion, there generally
would be little difference in the number of stressful days between PP and EBC scenarios (Table
C.6.4-150). There was an average of 2 more stressful days per year under PP_ELT (West Delta
subregion) compared to EBC2_ELT (Suisun Bay subregion), with a range from 4 less stressful days
under PP_ELT in 1976 to 15 more stressful days.under PP_ELT in 1979. There was no difference in
the average number of stressful days per year under PP_LLT (West Delta subregion) compared to
EBC2_LLT (Suisun Bay subregion), with a range from 7 less stressful days under PP_ELT in 1980 to
14 more stressful days under PP_ELT in 1981 (Table €.6.4-150).

Table C.6.4-142. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the Cache Slough Subregion

EBC1 EBC2|  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 64 64 97 109 93 108
1977 83 81 91 105 8s 105
1978 57| 57 75 112 71 113
1979 86 87 110 134 107 129
1980 42 44 66 79 54 67
1981 © 103 104 118 132 111 131
1982 59 59 75 92 71 88
1983 80 81 118 122 118 123
1984 97 98 84 124 81 124
1985 73 73 88 102 85 100
1986 73 76 87 106 81 106
1987 60 59 97 120 94 116
1988 93 92 92 110 89 109
1989 76 76 79 104 73 102
1990 73 74 94 114 92 112
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 62 61 74 111 71 110
Average 74 74 90 111 86 109

Table C.6.4-143. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the East Delta Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 82 82 104 117 101 113
1977 88 88 92 111 92 108
1978 72 72 91 114 80 118
1979 94 95 122 136 116 138
1980 68 70 79 100 75 88
1981 109 109 117 130 120 135
1982 73 73 79 103 85 99
1983 103 98 116 130 L T 130
1984 106 107 95 129 89 127
1985 80 81 93 107 90 108
1986 76 77 87 109 88 109
1987 69 64 9, 138 95 128
1988 96 97, 92 110 92 111
1989 73 73 93 o 87 112
1990 89 90 103 118 102 120
1991 77 75] o 90 119 82 114

Average g5 84 9 118 95 116

Table C.6.4-144. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the North Delta Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 82 82 104 102 105 98

1977 83 83 90 110 90 109

1978 77 82 95 111 92 114

1979 91| 90 114 127 113 131

1980 69 71 77 101 72 104

1981, 103 100 111 114 116 113

1982 69 71 77 100 74 109

1983 89 89 110 129 111 131

1984 99 97 96 121 93 126

1985 81 80 97 109 97 108

1986 72 74 86 114 82 110

1987 69 61 92 124 93 124

1988 93 94 95 111 97 114

1989 79 78 95 117 93 117

1990 83 83 100 117 99 117

1991 79 79 86 117 87 117
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EBC1

EBC2

EBC2_ELT

EBC2_LLT

PP_ELT

PP_LLT

Average

82

82

95

114

95

115

Table C.6.4-145. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the San Joaquin Portion of the South Delta Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 79 80 87 97 86 98
1977 84 83 89 96 90 97
1978 91 89 102 102 101 106
1979 106 107 125 114 125 117
1980 81 80 91| 69 | 88 68
1981 109 109 127 120 126 122
1982 94 94 104/ - 81 100 83
1983 115 115 123 11| 119 109
1984 115 114 101 118 ~ 98 122
1985 89 88 ] 94 96
1986 89 89 102 98 97
1987 78 74 97 105 96 108
1988 94 92| 93| 106 93 109
1989 79 780 85| 95 87 99
1990 83 82 96 izl 97 113
1991 68 62 85 102 82 105

Average 91 90 101 101 99 103

Table C.6.4-146. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the South Delta Subregion

#___ EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 73 73 96 117 95 115
1977 86 86 90 108 90 107
1978] 64/ 63 86 116 88 112
11979 9 99 118 137 117 133
1980 54 54 86 75 85 68
1981 11 111 124 137 123 133
1982 76, 76 88 87 83 86
1983 N 3| 111 122 116 119 112
1984, 105 105 89 124 87 124
1985 81 81 93 105 91 103
1986 80 81 92 108 94 107
1987 75 74 100 120 100 118
1988 96 96 95 113 95 109
1989 85 85 88 109 87 108
1990 84 84 101 116 98 115
1991 74 74 87 114 85 113
Average 85 85 97 113 96 110
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Table C.6.4-147. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the Suisun Bay Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 65 66 97 103 98 104
1977 86 86 88 104 89 105
1978 57 57 76 120 75 118
1979 85 86 100 135 100 134
1980 40 41 65 81 64 79
1981 86 87 106 122 107 124
1982 58 59 72 84 72 84
1983 90 89 116 122 116 119
1984 104 104 86| o 126 83 126
1985 76 76 81 107 80 107
1986 77 78 86 105 S 87 104
1987 55 58 89 117 90| 116
1988 88 89 93 116 94 116
1989 67 68 74 103 75 104
1990 71 72 87 115 87 115
1991 57 59 72| N 111 75 111

Average 73 730 87 N 87 110

Table C.6.4-148. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the Suisun Marsh Subregion

EBC1 EBC2|  EBC2 ELT|  EBC2_LLT PP_ELT PP_LLT
1976 63 63 93 106 94 102

1977 85] . 85 91 104 89 106

1978 57 59 70 114 72 114

1979 . & 84 109 132 108 132

””””””” 1980 40| S a 63 69 61 70

“““““““ 1981 100 103 115 133 115 129
1982 57 57 76 81 78 86

1983 82 82 119 123 118 123

1984 9] 100 80 128 82 129

1985 73 73 83 103 86 101

1986 74 74 87 106 89 107

1987 63 64 98 116 97 115

1988 88 88 91 112 91 116

1989 67 72 69 98 74 100

1990 71 72 89 116 91 112

1991 54 55 69 108 73 109

Average 72 73 88 109 89 109
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Table C.6.4-149. Number of Stressful Days (Daily Average Temperature of 20-25°C) for Delta Smelt in
the West Delta Subregion

EBC1 EBC2|  EBC2 ELT|  EBC2_LLT PP_ELT PP_LLT

1976 65 65 95 111 93 109
1977 82 83 88 101 88 101
1978 57 56 76 113 74 113
1979 85 84 117 147 115 140
1980 41 41 72 81 66 74
1981 104 104 120 134 118 136
1982 63 63 73 85 73 85
1983 96 95 119 125 119 124
1984 103 100 88 134 86 133
1985 79 79 79/ 103] 79 103
1986 76 76 83, 104 8l 104
1987 63 63 97 123 97 117
1988 92 92 92 112 91| 112
1989 80 80 76 101 75 100
1990 75 77 92 116 90 117
1991 67 67 76 113 75 112
Average 77 77 90 113 89 111

Table C.6.4-150. Comparison of Number of Stressful Days (Daily Average Temperature of 20-25°C) for
Delta Smelt in the Suisun Bay and West Delta Subregions During the Early and Late Long Term Periods.

| Early Long Term Late Long Term
Suisun Bay West Delta % | Suisun Bay West Delta %
EBC2_ELT PP_ELT | Difference | Difference . EBC2_ELT PP_ELT Difference  Difference
1976 97 93 -4 -4% 103 109 6 6%
1977 88 esl 0 0% 104 101 3 3%
1978/ 76 74 2 -3% 120 113 -7 -6%
1979 1000  115] 15 15% 135 140 5 4%
1980 65| . 66| = 1 2% 81 74 -7 -9%
1981 106 118 12 11% 122 136 14 11%
1982 72 73 1 1% 84 85 1 1%
1983] 116 119 3 3% 122 124 2 2%
1984 86, 86 0 0% 126 133 7 6%
1985 81 79 -2 -2% 107 103 4 -4%
1986 86| 81 5 -6% 105 104 -1 -1%
1987 89 97 8 99% 117 117 0 0%
1988 93 91 -2 -2% 116 112 4 -3%
1989 74 75 1 1% 103 100 3 -3%
1990 87 90 3 3% 115 117 2 2%
1991 72 75 3 4% 111 112 1 1%
Average 87 89 2 2% 111 111 0.6 0%
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Number of Lethal Days

There were no lethal days (daily average temperatures greater than 25°C) in any of the subregions
for the EBC1 and EBC2 scenarios (Table C.6.4-151 to Table C.6.4-156) and there were no lethal days
under any scenario in the Suisun Bay and West Delta subregions. The only lethal days in the ELT
occurred in 1983 in the South Delta and San Joaquin, wherein the number of lethal days increased
from 2 under EBC2_ELT to 6 under PP_ELT. In the LLT, the average number of lethal days was
generally similar between PP_LLT and EBC2_LLT and when differences did occur, they generally
consisted of decreases under PP_LLT relative to EBC2_LLT.

Table C.6.4-151. Number of Lethal Days (Daily Average Temperature >25°C) for Delta Smelt in the
Cache Slough Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 i
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
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1989
1990
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Average
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Table.C.6.4-152. Number of Lethal Days (Daily Average Temperature >25°C) for Delta Smelt in the East
Delta Subregion

T

| EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1588 0 0 0 14 0 9
1989 0 0 0 0 0 0
1990 0 0 0 7 0 3
1991 0 0 0 0 0 0
Average 0 0 0 2 0 1

Table C.6.4-153. Number of Lethal Days (Daily Average Temperature >25°C) for Delta Smelt in the
North Delta Subregion

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 0 0 5 . 5 z
1977 0 0 ol 5T 0 5
1978 0 0 0 11 0 1
1979 0 0 g = — 0 .
1980 0 0 F Z L. T .
1981 0 0 L 0 = 0 = c
1982 0 0 OL 2 0 1
1983 0 0 ofF 1 0 .
1984 0 0 ol ~ 8 0 4
1985 0 ot “““““““ 0 \ 0 5
1986 0 ol 0 < 0 o
1987 0 Ik 0 5 0 .
1989 o ol ol = 0 3
1990 wm; wwwww o : 0 0 12 0 11
1991 - N 0 E 3 o 5

Average 0 0 0 6 0 4

Table C.6.4-154. Number of Lethal Days (Daily Average Temperature >25°C) for Delta Smelt in the San
Joaquin Portion of the South Delta Subregion
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1989 0 0 0 0 0 0
1990 0 0 0 0 0 0
1991 0 0 0 0 0 0
Average 0 0 0 0 0 0

Table C.6.4-155. Number of Lethal Days (Daily Average Temperature >25°C) for Delta Smelt in the
South Delta Subregion
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Table C.6.4-156. Number of Lethal Days (Daily Average Temperature >25°C) for Delta Smelt in the
Suisun Marsh Subregion
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1990 0 0 0 0 0 2

1991 0 0 0 0 0 0

Average 0 0 0 0 0 0
C.6.4.3.17 Longfin Smelt—Juvenile

Temperature exceedance data for juvenile lonfin smelt was applicable only to the San Joaquin River,
the Joaquin River Portion of the South Delta Subregion, Suisun Bay, Suisun Marsh, and the West

Delta.

In the San Joaquin River, exceedance of the 20°C temperature threshold for longfin smelt juveniles
(Aug-May) differed little between EBC and PP scenarios. On average, the number of days exceeding
this threshold was 47 and 46 under EBC1 and EBC2, respectively, 52 and 55 under EBC2_ELT and
EBC2_LLT, respectively, and 51 and 57 days under PP_ELT and PP_LLT, respectively (Table

C.6.4-157).

Table C.6.4-157. Number of Days Exceeding 20°C in the San Joaquin River Portion of the South Delta
Subregion during the Longfin Smelt Juvenile Period (August-May)

EBC1 EBC2|  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 38 39 44 49 43 50
1977 43 43 44 p 45 47
1978 47 46 s 57 51 59
1979 63 64| 68 66 68 69
1980 48 40 47 43 46 42
1981 52 521 67 62 65 63
1982 52 B 56 49 56 51
1983 61 o 61, 70 57 70 57
1984 66 66 e 45 68 42 68
1985 38 37| 54 43 53 45
1986 T 43 46 48 45 48

1987 33 30 51 60 50 62
1988 50 48 46 59 46 62
1989 36] 35 42 48 43 51
1990 44 43 55 61 56 62
1991 39 33 44 66 41 68
AVE:| 47 46 52 55 51 57

Accounting for climate change, there was little difference between EBC scenarios and PP scenarios
in the number of days exceeding 20¢ C in the San Joaquin River Portion of the South Delta Subregion
during the longfin smelt juvenile Period (March-June). The number of days exceeding this threshold
was 16 under EBC1 and EBC2, 21 and 18 under EBC2_ELT and EBC2_LLT, respectively, and 21 and
19 days under PP_ELT and PP_LLT, respectively (Table C.6.4-158).
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Table C.6.4-158. Number of Days Exceeding 20°C in the San Joaquin River Portion of the South Delta
Subregion during the Longfin Smelt Juvenile Period (March-June)

EBC1 EBC2  EBC2 ELT|  EBC2_LLT PP_ELT PP_LLT
1976 10 10 15 21 15 22
1977 11 11 14 18 14 19
1978 16 15 23 14 23 16
1979 26 26 29 21 29 22
1980 10 10 14 4 12 4
1981 27 27 36 27 37 28
1982 14 14 23 4 19 4
1983 26 26 34 23 33 21
1984 25 24 25 26 25 30
1985 20 20 21 200 19 20
1986 15 15 28/ . 19 28 18
1987 21 20 5] 27 15 29
1988 13 13 o 17 16 17 17
1989 12 12 ' 19 7 19|
1990 9 9 17 7 17 25
1991 2 2 1 6 11 7
AVE: 16 16| 21 18 21 19

Comparing the number of days exceeding 20° C in the South Delta Subregion during the longfin
smelt juvenile Period (March-June), suggested little difference between EBC scenarios and PP
scenarios. The number of days exceeding 20 °C was 15 under EBC1 and EBC2, 20 and 25 under
EBC2_ELT and EBC2.LLT, respectively, and 20 and 23 days under PP_ELT and PP_LLT, respectively
(Table C.6.4-159).

Table C.6.4-159. Number of Days Exceeding 20°C in the South Delta Subregion During the Longfin
Smelt Juvenile Period (March-June)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 13 13 19 32 19 31
1977 11 11 14 24 14 23
1978 12| 12 20 26 20 23
1979 24| 24 29 30 26 27
1980 4 4 9 5 8 4
1981 31 31 36 37 36 37
1982 i 4 10 8 10 8
1983 26 24 32 27 33 24
1984 20 20 22 37 22 36
1985 19 19 18 23 16 21
1986 11 11 26 25 28 24
1987 27 27 17 35 17 34
1988 13 13 18 23 18 18
1989 18 18 20 24 20 23
1990 10 10 19 29 19 27
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1991 1 1 12 10 12 9
AVE: 15 15 20 25 20 23

The differences between EBC scenarios and PP scenarios in the exceedance of the 20° C threshold
for longfin smelt juveniles in Suisun Bay year round were minor when accounting for climate
change. On average, the 20 oC threshold was exceeded 73 days under EBC1 and EBC2, 87 and
111days under EBC2_ELT and EBC2_LLT, respectively, and 87 and 110 days under PP_ELT and
PP_LLT, respectively (Table C.6.4-160).

Table C.6.4-160. Number of Days Exceeding 20°C in the Suisun Bay Subregion during the Longfin Smelt
Juvenile Period (Year Round)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 65 66 97 03] 98 104
1977 86 86 88 104 89 105
1978 57 57 76 120 75 118
1979 85 86| 100 135 100 134
1980 40 41 65 . 81 64 79
1981 86 87 106 122 107 124
1982 58 59 Z1I N 84 72 84
1983 90 89 116 A A 116 119
1984 104 104 86 126 83 126
1985 76 76 8L 107 80 107
1986 T 78 86| 105 87 104
1987 G55 58 8 117 90 116
1988 88 89 93 116 94 116
1989 67 68 L 7 103 75 104
1990 i o 2. 87 115 87 115
1991 e 57| 59 72 111 75 111
AVE: 73 73 87 111 87 110

For longfin smelt juveniles in the West Delta, there was little difference between EBC and PP
scenarios for the number of days where water temperatures exceeded 20°C during August and May.
The number of days exceeding 20°C was 40 and 39 under EBC1 and EBC2, respectively. EBC2_ELT
and EBC2_LLT, exceedances were 48 and 64 days, respectively, and 47 and 63 days under PP_ELT
and PP_LLT, respectively (Table C.6.4-161).

Table C.6.4-161. Number of Days Exceeding 20°C in the West Delta Subregion during the Longfin Smelt

Juvenile Period (August-May)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 26 26 51 64 50 62

1977 45 45 46 52 46 52

1978 27 26 37 62 35 62

1979 51 50 63 87 63 86

1980 21 21 45 48 40 47
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1981 51 51 59 74 57 75
1982 43 43 48 55 48 57
1983 52 51 68 67 69 66
1984 60 57 37 73 35 72
1985 30 30 41 52 41 52
1986 39 39 45 52 43 52
1987 25 25 51 72 52 70
1988 49 49 48 67 47 67
1989 36 36 35 53] 34 52
1990 40 40 54 64 52 65
1991 39 39 39 76 38 76
AVE: 40 39 48 64 47 63

C.6.4.3.18 Longfin Smelt—Adult

Water temperature exceedance (i.e., > 20°C ) data for adult longfin smelt were modeled for Cache
Slough, the North Delta, the East Delta, the San Joaquin River, South Delta, Suisun Bay, Suisun Marsh
and the West Delta.

There were no days exceeding the 20°C threshold for any scenario during December-April for adult
longfin smelt in the North Delta subregion, East Delta subregion, and San Joaquin portion of the
South Delta subregion. There was a single exceedance of the threshold in 1987 in the Cache Slough
subregion under both the EBCZ2_LLT and PP_LLT scenarios. There was also a single exceedance of
the threshold in 1987 in the South Delta subregion PP_LLT scenario alone.

In the San Joaquin River, December through April temperature thresholds for adult longfin smelt
were exceeded on average on 45 and 44 days under the EBC1 and EBC2 scenarios, on 44 and 49

days under EBC2_EKT and EBC2 LLT, and on-48 and 55 days under PP-ELT and PP_LLT

scenarios(Table €.6.4-162).

Table C.6.4-162. Number of Days Exceeding 20°C in the San Joaquin River Portion of the South Delta
Subregion during the Longfin Smelt Adult Period (August—-March)

- EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 38 39 41 45 40 45
1977] 43 43 44 47 45 47
1978 44, 43 48 57 48 59
1979 59 60 65 66 65 68
1980 41 40 47 43 46 42
1981 51 51 60 62 58 63
1982 49 49 50 49 50 51
1983 58 58 60 57 61 57
1984 59 59 45 61 42 61
1985 38 37 49 43 48 45
1986 43 43 43 48 42 48
1987 27 24 51 50 50 51
1988 50 48 45 59 45 61
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1989 36 35 41 47 42 50
1990 44 43 48 57 49 57
1991 39 33 44 66 41 68
AVE: 45 44 49 54 48 55

In Suisun Bay, the number of days where water temperatures exceeded 20°C year round for adult
longfin smelt were 73 days for EBC1 and EBC2. Under EBC2_ELT and PP_ELT the number of
temperature exceedance days was 87 days, and 111 and 110 days under EBC2_LLT and PP_LLT
respectively (Table C.6.4-163).

Table C.6.4-163. Number of Days Exceeding 20°C in the Suisun Bay Subregion during the Longfin Smelt
Adult Period (Year Round)

EBC1 EBC2|  EBC2 ELT|  EBC2_LLT PP_ELT PP_LLT
1976 65 66 97 103 98 104
1977 86 86 . 88 104 89/ 105
1978 57 57, 76 120 75 118
1979 85 86 100 135 100 134
1980 40 41 65 81 64 79
1981 86 87 106 122 107 124
1982 58 s . 72| 4] 72 84
1983 90 89| 116 122 116 119
1984 104 104 86 126 83 126
1985 76 76| 81 107 80 107
1986 770 78] 8| 105 87 104
1987 . 55 - 58 89 117 90 116
1988 88 89 [ 116 94 116
1989 67 68 74 103 75 104
1990 Zik A 87 115 87 115
1991 Y 72 111 75 111
AVE: 73 73| 87 111 87 110

Year round temperature in Suisun Marsh exceeded the threshold on 72 and 73 days under EBC1
and EBCZ, respectively, on 88 and 110 days under EBC2_ELT and EBC_LLT, respectively, and on 89
and 110 days under PP_ELT and PP_LLT (Table C.6.4-164).

Table C.6.4-164. Number of Days Exceeding 20°C in the Suisun Marsh Subregion during the Longfin
Smelt Adult Period (Year Round)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 63 63 93 106 94 102

1977 85 85 91 104 89 106

1978 57 59 70 114 72 114

1979 82 84 109 132 108 132

1980 40 41 63 69 61 70

1981 100 103 115 133 115 129

1982 57 57 76 81 78 86
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1983 82 82 119 123 118 123
1984 99 100 80 131 82 129
1985 73 73 83 103 86 101
1986 74 74 87 106 89 107
1987 63 64 98 116 97 115
1988 88 88 91 115 91 117
1989 67 72 69 98 74 100
1990 71 72 89 116 91 114
1991 54 55 69 108 73 109
AVE: 72 73 88 110 89 110

In the West Delta, August-March water temperatures were generally similar among EBC and PP
scenarios. Under EBC1 And EBC2, the number of exceedance days was 39 and 38 days respectively.
Under EBC2_ELT and EBC2_LLT, the number was 46.and 61 days, respectively. Forthe PP scenarios,
the number of days with water temperatures above 20°C was 45 for PP-ELT and 111 for PP_LLT
(Table C.6.4-165).

Table C.6.4-165. Number of Days Exceedmg 20°C in the West Delta Subregion during the Longfin Smelt
Adult Period (August-March)

EBC1 EBC2|  EBC2 ELT EBC2_LLT PP_ELT PP_LLT
1976 26 26 51 57 50 56
1977 45 45| 46 52 46 52
1978 2780 26] 36 61 34 61
1979 GBI 50 63 82 63 81
1980 21 - 21 45 48 40 47
1981, 51 51 57 71 55 71
1982 43 . . 43 48 55 48 57
1983 52 51 61 61 61 61
1984 55 52 37 66 35 65
11985 E T 30 41 52 41 52
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1986 39| 39 34 52 31 52
1987 17| 17 51 60 52 58
1988 49| 49 48 67 47 67
1989 36 36 35 53 34 52
1990, 40 40 49 61 47 61
1991, 39 39 39 76 38 76
AVE: 39 38 46 61 45 61
C.6.4.3.19 White Sturgeon—Juvenile

Water temperatures during June through October in the Cache Slough area exceeded the 20 degree
threshold for juvenile white sturgeon on 72 and 73 days, respectively under EBC1 and EBC2.
Differences between EBC and PP scenarios were also minor: 87 vs. 83 days under EBC2_ELT and
PP_ELT, and 107 and 105 days under EBC2_LLT and PP_LLT (Table C.6.4-166).

Bay Delta Conservation Plan

Working Draft

C.6.4-232

October 2011
ICF 00610.10

ED_000733_DD_NSF_00045993-00234



Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

Table C.6.4-166. Number of Days Exceeding 20°C in the Cache Slough Subregion during the White
Sturgeon Juvenile Period (June—October)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 64 64 92 100 88 97
1977 83 81 91 105 88 105
1978 56 56 73 113 69 111
1979 84 85 108 125 105 119
1980 42 44 66 80 54 67
1981 99 100 113 124 105 123
1982 58 58 73 89 68 85
1983 80 81 109 117 106 116
1984 91 92 84 116 81 115
1985 73 73 85| 103 82 101
1986 73 76 756 b 104 70 104
1987 51 50 97/ 106 94 102
1988 93 92 92 111 89 109
1989 74 74 sl 101 68 99
1990 73 74 85 109 84 109
1991 62 61 74 111 71 110
AVE: 72 73 87 107 83 105

In the east Delta, exceedance frequency for water temperatures aboVé‘ 20°C during June through
October was 83 days for EBC1 and EBC2. On 93 and 114 days, water temperatures exceeded this
threshold under EBC2_ELT and EBC2_LLT, respectively, and on 91 and 112 days under PP-ELT and
PP_LLT (Table C.6.4-167).

Table C.6.4-167. Number of Days Exceeding 20°C in the East Delta Subregion during the White

Sturgeon Juvenile Period (June-October)

! EBC1 EBC2|  EBC2 ELT|  EBC2_LLT PP_ELT PP_LLT

1976 81 81 98 103 96 101
1977 88 88| 92 111 92 108
1978 f&i 70 88 118 78 118
1979 92| 93 116 126 112 128
1980, e8] 70 79 103 75 89
1981 105 105 111 123 115 128
1982 71| 71 77 99 81 95
1983 - 100 95 106 119 111 119
1984 99 100 95 124 89 120
1985 80 81 89 110 87 109
1986 76 77 84 106 79 105
1987 61 56 90 125 95 115
1988 96 97 92 117 92 114
1989 73 73 89 107 82 109
1990 89 90 95 118 94 116
1991 77 75 89 116 82 114
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EBC1

EBC2

EBC2_ELT

EBC2_LLT

PP_ELT

PP_LLT

AVE:

83

83

93

114

91

112

For the North Delta, the frequency at which water temperatures exceeded 20°C during June through
October was 80 days for EBC1 and EBC2. On 91 and 115 days, water temperatures exceeded this
threshold under EBC2_ELT and EBC2_LLT. Under the PP scenarios, these numbers remained
unchanged (Table C.6.4-168).

Table C.6.4-168. Number of Days Exceeding 20°C in the North Delta Subregion during the White
Sturgeon Juvenile Period (June—October)

EBC1 EBC2|  EBC2ELT|  EBC2_LLT] PP_ELT PP_LLT
==
1976 80 80 03] 105 104 100
1977 83 83 9 112 90 111
1978 74 79 9| 115 87 119
1979 90 89 106 125 105 125
1980 68 71 o 76 105 T 105
1981 102 9 103 117 107 116
1982 66 68 73 100 71 107
1983 85 85 119 102 121
1984 92 90 122 92 122
1985 81 sﬁﬁ """"""""""" = 113 89 111
1986 70 A 84 110 80 105
1987 67 59 90 123 91 122
1988 92/ 93] o9 117 92 120
1989 76| - 91| 114 90 112
1990 c8 83 %5 123 94 122
1991 78 78 85 116 86 115
AVE: 80 | 80 91 115 91 115

Water temperatures duting June through October in the San Joaquin area exceeded the 20 degree
threshold for juvenile white sturgeon on 89 and 88 days, respectively under EBC1 and EBC2.
Differences between EBC and PP scenarios were also minor: 98 vs. 97 days under EBC2_ELT and
PP_ELT, and 100 and 101 days under EBC2_LLT and PP_LLT (Table C.6.4-169).

Table C.6.4-169. Number of Days Exceeding 20°C in the San Joaquin River Portion of the South Delta
Subregion during the White Sturgeon Juvenile Period (June-October)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 79 80 84 93 83 93

1977 84 83 89 96 90 97

1978 88 86 99 102 98 106

1979 102 103 122 114 122 116

1980 81 80 91 69 88 68

1981 108 108 120 120 119 122

1982 91 91 98 81 94 83

1983 112 112 115 111 116 109
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EBC1 EBC2|  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1984 108 107 101 111 98 115
1985 89 88 96 94 93 96
1986 89 89 99 98 98 97
1987 72 68 97 95 96 97
1988 94 92 92 106 92 108
1989 79 78 84 94 86 98
1990 83 82 89 108 90 108
1991 68 62 85 102] 82 105
AVE: 89 88 98 100 97 101

June through October water temperature in the South Delta exceeded the 20°C threshold for
juvenile white sturgeon on 83 days under EBC1 and EBC2,.0n 94 and 109 days under EBC2_ELT and
EBC_LLT, respectively, and on 93 and 107 days under PP_ELT and PP_LLT (Table C.6.4-170).

Table C.6.4-170. Number of Days Exceeding 20°C in the South Delta Subregion during the White
Sturgeon Juvenile Period (June—October)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 72 72 91 104 90 103

1977 86 86| 9| = 108 90 107

1978 62 61 83 ) "’ 85 111

1979 94 94| 114 130 115 127

1980 54 54/ 86 75 85 68

1981 107 107 118 130 117 126

1982 73] s g2 87 81 86

1983 110 1] 113 116 113 112

1984 99 99 88 121 86 120

1985 81 81 90 105 88 103

1986 go| g1 = 85 106 84 105
1987, 66| 65 100 106 100 103

. 1988 9] 9 95 115 95 113
1989 84 84 84 106 83 105
1990 84 84 92 112 89 111

1991 74| 74 86 114 84 113

AVE: 83| 83 94 109 93 107

Water temperatures during June through October in Suisun Bay area exceeded the 20 degree
threshold for juvenile white sturgeon on 72 and 73 days, respectively under EBC1 and EBC2. There
were no differences in the frequency of exceedance days between EBC and PP scenarios : 85 days
under EBC2_ELT and PP_ELT, and 107 days under EBC2_LLT and PP_LLT (Table C.6.4-171).

Table C.6.4-171. Number of Days Exceeding 20°C in the Suisun Bay Subregion during the White
Sturgeon Juvenile Period (June—October)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 65 66 96 99 96 100
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 86 86 88 104 89 105
1978 56 56 74 117 73 115
1979 85 86 100 127 100 125
1980 40 41 65 81 64 79
1981 86 87 104 120 105 122
1982 58 59 72 83 72 83
1983 90 89 108 119 108 118
1984 98 98 86 118 83 118
1985 76 76 81 106 80 106
1986 77 78 77 102 79 102
1987 51 54 89 107 90 106
1988 88 89 93| 110 94 110
1989 67 68 73| 103 73 103
1990 71 72 83 109 83 109
1991 57 59 72 107 75 107
AVE: 72 73 . 85] 107 85 107

For the Suisun Marsh, the frequency at which water temperatures exceeded 20°C during June
through October was 71 and 72 days for EBC1 and EBC2, respectively. Water temperatures
exceeded this threshold under EBC2_ELT and EBC2_LLT on 84 and 105.days, and on 85 and 104
days under PP-ELT and PP_LLT scenarios, respectively (Table C.6.4‘i‘1k~7‘2).

Table C.6.4-172. Number of Days.Exceeding 20°C in the Suisun Marsh Subregion during the White
Sturgeon Juvenile Period (June—October)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 63 63 89 95 89 93
1977 851 . .« g5 91 104 89 106
1978 s6] s8] 68 112 70 112
1979 81| 82 108 125 107 121
1980 40 41 63 69 61 70
1981 o7, 99 110 124 109 122
1982 57 57 74 79 76 80
1983 82| 82 108 117 107 117
1984 93| 94 80 119 81 118
1985 731 73 80 103 83 101
1986 A 74 74 104 77 104
1987, 54 55 98 102 97 102
1988 88 88 91 109 91 110
1989 67 70 65 95 70 97
1990 71 72 82 110 83 108
1991 54 55 69 108 72 109
AVE: 71 72 84 105 85 104
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Lastly, water temperatures in the West Delta reached levels above the exceedance threshold of 20°C
on 76 days under EBC1 and EBC2. On average, 89 and 110 days of exceedance occurred under the
EBC2_ET and EBC2_LLT scenarios. Water temperatures exceeded the threshold on 87 and 109 days
under PP_ELT and PPL_LLT (Table C.6.4-173).

Table C.6.4-173. Number of Days Exceeding 20°C in the West Delta Subregion during the White
Sturgeon Juvenile Period (June—October)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 65 65 95 104 93 103
1977 82 83 88 101 88 101
1978 57 56 75 112 73 112
1979 85 84 117 142] 115 135
1980 41 41 72 . 66 74
1981 104 104 18] 131] 116 132
1982 63 63 B 85 73 85
1983 96 95 112 119 111 119
1984 98 95 < 88 127 86 126
1985 79 79 - 103 79 103
1986 76 76 72 104 69 104
1987 55 55 97| 111 97 105
1988 92 9 . 92 N 112 91 112
1989 80 g0 76 101 75 100
1990 75 77 87 113 85 113
1991 67| 67] . o 76 113 75 112
AVE: 76| 76/ 89 110 87 109

C.6.4.3.20 White Sturgeon—Adult

In Cache slough, the number of days where water temperatures exceeded 20°C for adult white
sturgeon were small; 2 days under EBC1 and EBC2, 3 and 5 days under EBC2_ELT and EBC_LLT, and
4 and 5 days under PP_ELT and PP LLT (Table C.6.4-174).

Table C.6.4-174. Number of Days Exceeding 20°C in the Cache Slough Subregion during the White

Sturgeon Adult Period (January—May)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 0 0 5 9 5 11
1977 E 0 0 0 0 0
1978 1 1 2 2 2 3
1979 2 2 2 9 2 10
1980 0 0 0 0 0 0
1981 4 4 5 8 6 8
1982 1 1 2 3 3 3
1983 0 0 9 5 12 7
1984 6 6 0 11 0 12
1985 0 0 3 0 3 0
1986 0 0 12 2 11 2
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 9 9 0 14 0 14
1988 0 0 0 6 0 6
1989 2 2 4 3 5 3
1990 0 0 9 7 8 6
1991 0 0 0 0 0 0
AVE: 2 2 3 5 4 5

The number of days where water temperatures exceeded 20°C for adult white sturgeon from
January through May in the North Delta were similar under EBC and PP scenarios. Temperature
thresholds were exceeded on 2 days under EBC1 and EBC2, and on 4 and 5 days under EBC2_ELT
and EBC_LLT. These numbers remained unchanged under the PP_ELT and PP_LLT scenarios (Table

C.6.4-175).

Table C.6.4-175. Number of Days Exceeding 20°C in the East Delta Subregion during the White
Sturgeon Adult Period (January-May)

EBC1 EBC2 EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT

1976 1 1 6l . 14 5 12
1977 0 0 o[ N 0 0 0
1978 2 2 3 L 3 2 4
1979 2 2 6 11 4 10
1980 0 0 0 0 0 0
1981 4 4 -6 7 5 7
1982 20 2] o B 4 4 4
1983 3 3 10 11 11 11
1984 7 7 0 9 0 9
1985, 0 0 4 0 3 0
1986 B - 3 3 9 4
1987, ) 8 gl 0 13 0 13
1988 | 0 0 0 7 0 6
1989 ol 0 4 4 5 3
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1990 0 S0 8 7 8 7
1991 0 0 1 3 0 0
AVE: 2| 2 3 6 4 6

Comparing the number of days exceeding 200 C in the North Subregion during January through May
suggested little difference between EBC scenarios and PP scenarios. The number of days exceeding
200C was 2 under EBC1 and EBC2, 4 and 5 under EBC2_ELT and EBC2_LLT, respectively, and 4 and 5
days under PP_ELT and PP_LLT, respectively (Table C.6.4-176).

Table C.6.4-176. Number of Days Exceeding 20°C in the North Delta Subregion during the White
Sturgeon Adult Period (January-May)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 2 2 3 3 3 3

1977 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
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In the San Joaquin River, the number of days where water temperatures exceeded 20°C for adult
white sturgeon were small: 2 days under EBC1 and EBCZ2, 3 and 2 days under EBC2_ELT and
EBC_LLT, and 3 and 2 days under PP_ELT and PP_LLT (Table €.6.4:177).

Table C.6.4-177. Number of Days Exceeding 20°C in the San Joaquin R‘iveﬁr_Portion of the South Delta
Subregion during the White Sturgeon Adult Period (January=-May)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 0
1977 0
1978 3
1979 4
0
1
3
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For the South Delta, the frequency at which water temperatures exceeded 20°C during January
through May was 2 days for EBC1 and EBC2, respectively. Water temperatures exceeded this
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threshold under EBC2_ELT and EBC2_LLT on 4 days, and on 5 days under PP-ELT and PP_LLT
scenarios, respectively (Table C.6.4-178).

Table C.6.4-178. Number of Days Exceeding 20°C in the South Delta Subregion during the White

Sturgeon Adult Period (January-May)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 1 1 5 13 5 12
1977 0 0 0 0 0 0
1978 2 2 3 2 3 2
1979 5 5 4 7 2 6
1980 0 0 o, 0 0 0
1981 4 4 6 7 6 7
1982 3 3 6 0 7 0
1983 3 1 1] 0 12 0
1984 6 6 3 10 1 10
1985 0 0 3 0 3 0
1986 0 0 I 2 10 2
1987 9 9 0 14 0 15
1988 0 0 0 6 0 2
1989 1 al 1k 4 3
1990 0 0 9o 7 9 6
1991 0 0 1 0 1 0
AVE: 2 2. 4 1 4 4

For Suisun Bay, the frequency at which water temperatures exceeded 20°C during January through
May was 1 days for EBC1 and EBCZ, respectively. Water temperatures exceeded this threshold
under EBC2_ELT and EBC2_LLT on 2and 4 days. The number of exceedence days was identical for
PP-ELT and PP_LLT scenarios, respectively.(Table €.6.4-179).

Table C.6.4-179. Number of Days Exceeding 20°C'in the Suisun Bay Subregion during the White

Sturgeon Adult Period (January-May)

EBC1 | EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 5*' 0 1 4 2 4
1977 ol 0 0 0 0 0
1978 1 1 2 3 2 3
1979 o 0 0 8 0 9
1980 0 0 0 0 0 0
1981 0 0 2 2 2 2
1982 0 0 0 1 0 1
1983 0 0 8 3 8 1
1984 6 6 0 8 0 8
1985 0 0 0 1 0 1
1986 0 0 9 3 8 2
1987 4 4 0 10 0 10
1988 0 0 0 6 0 6
1989 0 0 1 0 2 1
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1990 0 0 4 6 4 6
1991 0 0 0 4 0 4
AVE: 1 1 2 4 2 4

In Suisun Marsh, water temperatures rarely reached levels above 20°C during January to May. The
numbers were 1 and 2 days for EBC1 and EBC2, respectively, 3 and 5 days under EBC2_ELT and
EBC2_LLT, respectively, and 4 and 5 days under PP-ELT and PP_LLT scenarios, respectively (Table
C.6.4-180).

Table C.6.4-180. Number of Days Exceeding 20°C in the Suisun Marsh.Subregion during the White
Sturgeon Adult Period (January-May)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 0 0 4r o 11 5 9
1977 0 0 0 0 0 0
1978 1 1 a2 2 2 2
1979 1 2| 1 7 i 11
1980 0 0 ot 0 0 0
1981 3 4 3F 9 6 7
1982 0 oj A 2 2 6
1984 6 6 0  12~ 1 11
1985 0 0 3 0 3 0
1986 0 o] " .o 13 2 12 3
1987 o 9| o 14 0 13
1988 £ .0 I 0 6 0 7
1989 0] 2 4 3 4 3
1990 0f . o 0 7 6 8 6
1991 R o 7 0 0 1 0
AVE: 1 * 2 3 5 4 5

The number of days where water temperatures exceeded 20°C for adult white sturgeon from
January through May in the North Delta were similar under EBC and PP scenarios. Temperature
thresholds were exceeded on 1 day under EBC1 and EBCZ, and on 2 and3 days under EBC2_ELT and
EBC_LLT, respectively. These numbers remained unchanged under the PP_ELT and PP_LLT
scenarios (Table C.6.4-181).

Table C.6.4-181. Number of Days Exceeding 20°C in the West Delta Subregion during the White
Sturgeon Adult Period (January-May)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 0 0 0 7 0 6

1977 0 0 0 0 0 0

1978 0 0 1 1 1 1

1979 0 0 0 5 0 5

1980 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1981 0 0 2 3 2 4
1982 0 0 0 0 0 0
1983 0 0 7 6 8 5
1984 5 5 0 7 0 7
1985 0 0 0 0 0 0
1986 0 0 11 0 12 0
1987 8 8 0 12 0 12
1988 0 0 0 0 0 0
1989 0 0 0 0 0 0
1990 0 0 5 3 5 4
1991 0 0 0 o) 0 0
AVE: 1 1 2 3 2 3

Exceedances in January-May of the >25°C threshold were not examined for adult white sturgeon

under any of the modeled scenarios or in any subregion.

C.6.4.3.21

Green Sturgeon—lJuvenile

The critical temperature threshold forjuvenile green sturgeon is 18.99C. This threshold was
exceeded on 103 and 104 days under EBC1 and EBC2 from June through October. Under EBC2_ELT
and EBC2_LLT, the number of exceedance days was 113 and 127, respectively. The PP scenarios
showed slightly lower exceedance frequencies: 110 and 126 days for PP_ELT and PP_LLT (Table

C.6.4-182).

Table C.6.4-182. Number of Days Exceeding 18.9°C in the Cache Slough Subregion during the Green
Sturgeon Juvenile Period (June—October)

EBC1| EBC2|  EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 106 107 111 120 108 119
1977 91 91 107 131 106 131
1978 N 92 93 113 129 107 129

- 1979 i 121 138 144 134 143
1980 9% 93 104 114 99 111
1981 124 125 129 134 127 133
1982 96 96 94 109 91 107
1983, 114 114 121 122 118 122
1984 113 113 108 135 103 135
1985 92 91 101 122 101 119
1986 95 95 113 117 111 115
1987 99 99 116 131 113 129
1988 111 111 115 126 112 124
1989 99 99 108 139 103 136
1990 100 100 109 123 108 126
1991 106 106 124 131 119 129
AVE: 103 103 113 127 110 126
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In the East Delta, water temperatures rarely reached levels above 18.9°C during June to May. The
exceedance frequencies were 109 days for EBC1 and EBC2, respectively, 117 and 130 days under
EBC2_ELT and EBC2_LLT, respectively, and 127 and 129 days under PP-ELT and PP_LLT scenarios,
respectively (Table C.6.4-183).

Table C.6.4-183. Number of Days Exceeding 18.9°C in the East Delta Subregion during the Green
Sturgeon Juvenile Period (June—October)

EBC1 EBC2|  EBC2 ELT|  EBC2_LLT PP_ELT PP_LLT
1976 106 104 117 124 116 120
1977 94 93 110 135 112 133
1978 108 109 115 133 116 129
1979 125 123 133 140 137 144
1980 104 104 107 122 108 120
1981 122 122 127 t A Y 131 133
1982 100 101 109) 124 100 117
1983 115 115 119 128 122 122
1984 114 116 115 133 111 136
1985 105 105 15 128 108 128
1986 98 100 119 124 123 119
1987 116 115 | 124 133 120 131
1988 111 L s 128 118 129
1989 105 04 12| 136, 113 139
1990 108 109, 116 130 115 128
1991 15| 116 1227 133 121 132
AVE: 109, 109 117, 130 117 129

The number of days where water temperatures exceeded 18.9°C for juvenile green sturgeon from
January through May in the North Delta were similar under EBC and PP scenarios. Temperature
thresholds were exceeded on 108 day under EBC1 and EBC2, and on 116 and 129 days under
EBC2_ELT and EBC2 LLT, respectively. These numbers virtually remained unchanged under the
PP_ELT and PP_LLT scenarios: 116 and 130 days (Table C.6.4-184).

Table C.6.4-184. Number of Days Exceeding 18.9°C in the North Delta Subregion during the Green
Sturgeon Juvenile Period (June—October)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 . 99L__ 99 117 122 117 123
1977 © 96 96 113 134 115 136
1978 109 107 115 133 116 132
1979 125 125 128 136 128 136
1980 103 106 104 119 103 122
1981 118 119 122 130 123 130
1982 98 97 109 121 108 125
1983 110 109 119 126 119 127
1984 111 110 116 128 111 127
1985 104 104 117 127 118 128
1986 97 97 114 123 113 126
Bay Delta Conservation Plan C.6.4-243 October 2011

Working Draft

ED_000733_DD_NSF_00045993-00245

ICF 00610.10




Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 111 112 119 133 119 133
1988 113 113 119 127 119 127
1989 106 107 114 132 111 132
1990 104 103 113 132 113 135
1991 119 117 122 133 121 134
AVE: 108 108 116 129 116 130

For the San Joaquin River, the frequency at which water temperatures exceeded 18.9°C during June
to October was 111 and 110 days for EBC1 and EBC2, respectively. Water temperatures exceeded
this threshold under EBC2_ELT and EBC2_LLT on 120 and 125 days. The number of exceedance

days was similar for PP-ELT and PP_LLT scenarios, respectively: 119 and 126 days (Table

C.6.4-185).

Table C.6.4-185. Number of Days Exceeding 18.9°C in the San ]S\Qquin River Portion of the South Delta
Subregion during the Green Sturgeon Juvenile Period (June-October)

EBC1 EBC2 EBC2 ELT|  EBC2 LT PP_ELT | PP_LLT

1976 109 109 112 119 113 120
1977 91 91 109 130 109 135
1978 119 119 124 125 121 127
1979 127 127 135 142 136 143
1980 111 111 113 116 112 116
1981 124 124 131 133 131 133
1982 08 07 123 109 121 109
1983 18] 118 128 121 128 120
1984 118 117 123 132 122 133
1985, 104 104 111 122 107 125
1986 w02 02 e, 126 114 125 115
19870enee. 116 1150 121 130 120 125
1988 | 113 112 121 124 119 125
11989 105 103 113 135 108 136
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1990 100 99 110 120 110 121
1991 107 106 122 126 121 129
AVE: | 11 110 120 125 119 126

For the South Delta, the frequency at which water temperatures exceeded 18.9°C during June
through October was 108 days for EBC1 and EBCZ2, respectively. Water temperatures exceeded this
threshold under EBC2_ELT and EBC2_LLT on 108 and 128 days, and on 118 and 127 days under PP-

ELT and PP_LLT scenarios, respectively (Table C.6.4-186).

Table C.6.4-186. Number of Days Exceeding 18.9°C in the South Delta Subregion during the Green
Sturgeon Juvenile Period (June—October)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 110 110 118 121 117 121

1977 94 94 113 138 112 131

Bay Delta Conservation Plan C.6.4-244 October 2011

Working Draft

ED_000733_DD_NSF_00045993-00246

ICF 00610.10




Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1978 99 97 114 129 113 128
1979 125 125 140 145 139 145
1980 104 103 107 120 105 118
1981 125 125 133 134 133 133
1982 104 104 105 108 104 107
1983 117 117 121 120 122 120
1984 120 118 116 136 115 135
1985 92 92 108 126 106 125
1986 100 100 125 117 124 117
1987 104 103 118 128 118 128
1988 116 116 121 129 121 126
1989 104 104 113 143 112 140
1990 104 104 110 124 110 123
1991 109 109 133 133 133 132
AVE: 108 108 118 128 118 127

Water temperatures during June through October in Suisun Bay area exceeded the 19.8 degree
threshold for juvenile green sturgeon on:107 days under EBC1 and EBC2. There were no differences
in the frequency of exceedance days between EBC and PP scenarios: 116 days under EBC2_ELT and
PP_ELT, and 127 days under EBC2_LLT and PP_LLT (Table C.6.4-187). .

Table C.6.4-187. Number of Days Exceeding 18.9°C in the Suisun Bay Sdbregion during the Green
Sturgeon Juvenile Period (June-October)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 108 111 114 124 114 124
1977, 97 9% 109 138 110 138
1978 105 103 119 128 119 128
‘‘‘‘‘‘ 126 134 141 134 141

““““““““ 98 108 118 108 117

123 130 133 130 133

99 100 111 100 110

_ 115 122 122 122 122

“““““ * 118 115 132 115 131

. 98 108 125 107 124

98 119 116 119 117

1987 107 107 122 130 121 132
1988 114 113 115 130 116 130
1989 101 101 108 132 108 132
1990 103 105 111 125 111 124
1991 108 108 118 134 118 133
AVE: 107 107 116 127 116 127

Water temperatures during June through October in Suisun Marsh exceeded the water temperature

threshold for juvenile green sturgeon on 103days under EBC1 and EBC2. The frequency of

October 2011
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exceedance days did not differ greatly between EBC and PP scenarios. Under EBC2_ELT and PP_ELT
water temperatures exceeded the threshold on 113 and 112 days, and on 126 days under EBC2_LLT
and PP_LLT (Table C.6.4-188).

Table C.6.4-188. Number of Days Exceeding 18.9°C in the Suisun Marsh Subregion during the Green
Sturgeon Juvenile Period (June—October)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 108 108 115 120 108 120
1977 91 91 110 131 109 132
1978 93 92 110 126 109 129
1979 123 123 138 145 136 144
1980 89 88 99 114 103 113
1981 124 124 129 134 129 133
1982 96 97 92/  108] 93 107
1983 108 109 123, 122] 121 122
1984 116 116 105| 136 106 135
1985 90 90 < 102 122 101 120
1986 96 96 113 116 117 114
1987 96 97 115} w0 126 116 128
1988 112 109 113 128 113 128
1989 102 101 106 137 108 134
1990 99 100 108 N 12 108 122
1991 104 105 124 132 121 128
AVE: 103 103 13 126 112 126

In the West Delta, water temperatiires reached levels above 18.9°C during June to May on 106 days
for EBC1 and EBC2, respectively, 117 days under EB€2 ELT and EBC2_LLT, and 130 and 127 days
under PP-ELT and PP_LLT scenarios, respectively (Table C.6.4-189).

Table C.6.4-189. Number of Days Exceeding 18.9°C in the West Delta Subregion during the Green
Sturgeon Juvenile Period (June—~October)

EBQE$_ EBC2  EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 109 109 115 124 117 122
1977 92| 92 112 143 112 143
1978 94 98 118 126 117 127
1979 130 131 141 147 141 145
1980 o1 95 102 120 100 119
1981 127 127 135 137 135 136
1982 99 99 101 110 99 109
1983 117 117 120 122 120 122
1984 122 122 118 136 111 138
1985 94 93 108 128 107 129
1986 95 96 119 122 121 121
1987 103 99 115 128 116 126
1988 117 117 116 129 116 129
1989 104 104 113 145 113 144
S\:Iag/rt’?ien!;aDCrg?tservataon Plan C.6.4-246 Oi*ccit:)%%igi;

ED_000733_DD_NSF_00045993-00248



Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1990 103 103 110 122 109 122

1991 105 105 132 134 131 133

AVE: 106 107 117 130 117 129
C.6.4.3.22 Green Strugeon—Adult

There were no exceedances in November-May of the two thresholds (>24°C and >27°C) examined
for adult green sturgeon under any of the modeled scenarios or in any subregion.

C.6.4.3.23

Pacific Lamprey—Macropthalmia

There were no exceedances in December-March of the >25°C threshold examined for Pacific
lamprey macropthalmia under any of the modeled scenari({)s}c\)r in-any subregion.

C.6.4.3.24

Pacific Lamprey—Adult

For a temperature threshold of 22°C, model scenarios were examined for adult Pacific lamprey for
the period from January through August.

In Cache Slough, the frequency of exceedances averaged 13 days for EBC1 and EBC2, 25 and 23 days

for EBC2-ELT and PP_ELT, respectively, and 47 and 44 days for EB

(Table C.6.4-190).

€2_LLT and PP_LLT, respectively

Table C.6.4-190. Number of Days Exceeding 22°C in the Cache Slough Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 7 7 28 40 25 39

1977 A e 28 44 25 43

1978 18 18 27 48 26 45

1979 12 12 29 42 27 43

1980, el 12 12 34 11 25

1981 e 14 29 63 26 56

1982 0 0 14 41 14 37

1983 15] 15 51 40 51 35

1984 23] 23 33 71 31 71

1985, 15| 15 4 53 3 56

1986 E T 0 1 58 10 50

1987 4 4 30 30 28 27

1988 36 36 36 63 29 62

1989 13 13 25 44 24 42

1990 27 27 30 45 28 45

1991 2 2 9 28 8 26

AVE: 13 13 25 47 23 44
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In the East Delta, average exceedances of the 220C threshold were 12 days under EBC1 and EBC2, 21
and 60 days under EBC2_ELT and EBC2_LLT , respectively, and 25 and 53 days under PP_ELT and
PP_LLT, respectively (Table C.6.4-191).

Table C.6.4-191. Number of Days Exceeding 22°C in the East Delta Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 16 16 50 58 36 44
1977 13 14 24 61 29 52
1978 13 13 20 56 26 51
1979 9 9 17 52 29 44
1980 11 12 15 .22 15 35
1981 10 10 16 65 22 65
1982 6 6 7. 53 14 49
1983 12 13 350 66 49 63
1984 15 15 8 76 35 74
1985 11 11 E Y 66 7 63
1986 1 1 E N 70 8 60
1987 6 5 8 47 27 34
1988 31 34, 29 69 36 66
1989 11 i1i” 26 66 28 55
1990 23 230 .26 h 7 30 46
1991 4 4l 15 52 11 40
AVE: 12 12 21 60 25 53

Similarly, exceedances.in the North Delta were 10 and 11 days, respectively for EBC1 and EBCZ, 18
and 64 days for EBC2 ELT and EBC2_LLT, respectively, and 18 and 63 days for PP_ELT and PP_LLT,

respectively (Table C.6.4-192).

Table C.6.4-192. Number of Days Exceeding 22°Cin the North Delta Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 | EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 18 19 64 67 56 66
1977 13] 13 13 66 13 66
1978 10 10 13 65 14 64
1979 70 7 11 64 13 56
1980 7 8 17 54 17 44
1981 7 8 14 62 11 59
1982 9 8 5 59 5 59
1983 10 11 21 61 24 58
1984 11 11 14 77 13 80
1985 8 8 11 71 13 73
1986 3 6 11 68 8 68
1987 6 4 7 59 10 53
1988 21 23 23 66 26 67
1989 12 12 28 70 24 67
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1990 17 16 22 66 22 68
1991 6 5 17 54 16 52
AVE: 10 11 18 64 18 63

In the San Joaquin River, temperatures exceeded the threshold of 220C for Pacific lamprey adults on

22 and 21 days respectively, under EBC1 and EBC2 scenarios. Exceedance frequencies under

EBC2_ELT and EBC2_LLT (31 days each) were similar to those under PP_ELT and PP_LLT (32 days)

(Table C.6.4-193).

Table C.6.4-193. Number of Days Exceeding 22°C in the San Joaquin River Portion of the South Delta
Subregion during the Pacific Lamprey Adult Period (January-August)

EBC1 EBC2|  EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT
1976 13 12 21 33] 17 32
1977 6 7 25 34 29 44
1978 35 35 40 30 43 34
1979 19 17 37 30 37 30
1980 22 22 . W 14 27 17
1981 24 23 31| 46 32 46
1982 28 28 38 19 38 17
1983 48 44 68 a 71 14
1984 36 33| 44 48| 47 49
1985 23 23 13 38 12 46
1986 195w 18] a7 21 16 19
1987, 3] 3 30 16 32 13
1988 < 36 35 31 55 36 59
1989 14 nme 25 37 24 36
1990 29 2 34 44 38 44
1991 i 1 7 18 7 19
AVE: | 22 21 31 31 32 32

Temperature exceedence in the South Delta for Pacific Lamprey adults reached 19 days on average
under EBC1 and EBC2. Under the near term, EBC2_ELT was identical to PP-ELT (32 days), but long-
term averaged were higher for EBC2_LLT (47 days) than under PP_LLT (43 days) (Table C.6.4-194).

Table C.6.4-194. Number of Days Exceeding 22°C in the South Delta Subregion during the Pacific

Lamprey Adult Period (January—August)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 15 15 30 42 26 41

1977 10 10 35 50 34 47

1978 25 25 36 41 38 41

1979 14 14 34 45 35 39

1980 13 13 16 29 17 25

1981 29 29 35 65 34 58

1982 5 5 20 37 21 33
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1983 32 30 70 33 73 28
1984 33 33 46 75 46 72
1985 29 29 13 59 11 55
1986 5 4 9 58 8 52
1987 6 6 41 30 41 26
1988 41 43 42 65 43 63
1989 14 14 34 47 31 42
1990 36 34 39 46 39 46
1991 1 1 7 29 8 26
AVE: 19 19 32 47 32 43

Water temperatures exceeded the 22 9C threshold for adult Pacific lamprey on 4 and 5 days. On

average the threshold was exceeded under EBC2-ELT and EBC2_LLT on 13 and 38 days,

respectively. This remained the same under PP_ELT and PP_LLT (Table C.6.4-195).

Table C.6.4-195. Number of Days Exceeding 22°C in'the Suisun Bay Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 EB%L EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 0 0 17 36 18 36
1977 1 K 71 N\ 44 8 44
1978 9 n 15 40 T a
1979 0 0 16 37 17 37
1980 g 8 9 25 9 24
1981 mé ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ g 15 44 16 44
1982 0 0 1 34 1 31
1983 8 8 45 32 45 32
1984 e o 23 60 23 60
1985 3 3 0 43 0 44
1986] o] o 0 34 1 34
| 1987 A TR 15 18 16 18
1988 13 16 17 59 17 60
1989 1] 1 5 41 5 40
1990 6| 7 20 43 20 44
1991 " 0 0 0 23 0 22
AVE:| 4 5 13 38 13 38

In Suisun marsh, water temperature were warmer than 22 degrees on 12 and 13 days on average
under EBC1 and EBC2. The exceedance frequency under EBBC2_ELT (25 days) and EBC2_LLT (41
days) was similar to frequencies under PP_ELT (24 days) and PP(LLT (41 days) (Table C.6.4-196).

Table C.6.4-196. Number of Days Exceeding 22°C in the Suisun Marsh Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 3 5 24 39 26 39
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1977 5 5 29 45 27 46
1978 19 19 30 36 27 37
1979 10 11 30 40 30 42
1980 12 11 11 24 12 24
1981 21 22 29 52 28 52
1982 0 0 14 31 15 31
1983 14 15 59 33 56 31
1984 24 25 35 68| 35 67
1985 18 19 1 50 3 49
1986 0 0 11 49 10 44
1987 0 2 30 a3 31 24
1988 31 35 31 o 61 28 61
1989 13 14 23[- . " 39| © . 23 38
1990 26 26 33 44 29 45
1991 0 0 6 23 8 24
AVE: 12 13 . 3 41 24 41

Water temperatures in the West Delta reached temperatures exceeding the threshold for adult
Paciifc lamprey on 10 days under EBC1 and EBC2. The frequencies under EBC2_ELT and EBC2_LLT
(22 and 24 days, respectively) were similar to frequencies under PP_ ELT (22 days) and PP_LLT (41
days) (Table C.6.4-197).

Table C.6.4-197. Number of Days:Exceeding 22°C in the West Delta Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 0 0 30 39 25 39
1977 A . 4 18 47 18 44
197810 18N 18 30 44 30 40
1979 4 6 30 39 30 37
11 11 11 33 11 28

1981 14 15, 24 61 27 53
1982 0 0 8 45 8 34
1983 14| 14 57 45 61 41
1984, 16| 16 30 69 31 67
1985 s ar 13 0 52 0 51
1986 E 0 7 58 5 52
1987 0 0 24 20 25 16
1988 26 26 28 62 28 61
1989 6 7 17 50 15 40
1990 28 28 33 45 35 45
1991 0 0 0 24 0 15
AVE: 10 10 22 46 22 41
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Under a 250C threshold, only Cache Slough, the North, East, and South Delta subregions had days at
which water temperatures exceeded this threshold. In Cache Slough, the frequency of exceedance

was 1 day each under EBC2_LLT and PP_LLT. No exceedances were noted under any other scenario
(Table C.6.4-198).

Table C.6.4-198. Number of Days Exceeding 25°C in the Cache Slough Subregion during the Pacific
Lamprey Adult Period (January—August)
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Temperature exceedence in the East delta occurred on 2 and 1 days under EBC2_LLT and PP_LLT,
respectively. All other Scenarios did not exceed this threshold (Table C.6.4-199).

Table C.6.4-199. Number of Days Exceeding 25°C'in the East Delta Subregion during the Pacific
Lamprey Adult Period (January-August)
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1990 0 0 0 7 0 3
1991 0 0 0 0 0 0
AVE: 0 0 0 2 0 1

In the North Delta, water temperatures were warmer than 250C on 5 and 4 days under EBC2_LLT

and PP_LLT, respectively. Exceedances were zero for all other scenarios (Table C.6.4-200).

Table C.6.4-200. Number of Days Exceeding 25°C in the North Delta Subregion during the Pacific

Lamprey Adult Period (January—August)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 0 0 2 ‘ 2 5
1977 0 0 o] . 0 2
1978 0 0 0 s 11 s 0 11
1979 0 0 0 5 0 1
1980 0 0 0 7 0 4
1981 0 0 0 ) 5 0 5
1982 0 0 0 2 0 1
1983 0 0 o 1 0 1
1984 0 0 o] 7 0 4
1985 0 0o o 5 0 5
1986 0 0 0 0 0 0
1987 0 0o 0 2 0 1
1988 0 0 0 14 0 14
1989 0 0 0 5 0 3
1990, o o 0 12 0 11
1991 B N 0 0 3 0 2
AVE: 0 = . 0 5 0 4

Table C.6.4-201. Number of Days Exceeding 25°C in the San Joaquin River Portion of the South Delta
Subregion during the Pacific Lamprey Adult Period (January—August)
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1987 0 0 0 0 0 0
1988 0 0 0 0 0 0
1989 0 0 0 0 0 0
1990 0 0 0 0 0 0
1991 0 0 0 0 0 0
AVE: 0 0 0 0 0 0

In the South Delta, water temperatures warmer than 259C occurred on.average on one day under
EBC2_LLT and PP_LLT, respectively and no other exceedances were recorded (Table C.6.4-202).

Table C.6.4-202. Number of Days Exceeding 25°C in the South Delta Subregion during the Pacific
Lamprey Adult Period (January—August)
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Although the average exceedance for Suisun Marsh was zero days, model scenarios showed 2

occurrences of water temperatures exceeding 250C under the PP_LLTT scenario in years 1988 and
1990 and 2 occurrence under EBC2_LLT in 1984 and 1988. On average, however, these frequencies
are zero (Table C.6:4-203).

Table C.6.4-203. Number of Days Exceeding 25°C in the Suisun Marsh Subregion during the Pacific
Lamprey Adult Period (January—August)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT

1976 0 0 0 0 0 0

1977 0 0 0 0 0 0

1978 0 0 0 0 0 0

1979 0 0 0 0 0 0

1980 0 0 0 0 0 0
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EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
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C.6.4.3.25 River Lamprey—Macropthalmia

There were no exceedances in December-March of the >25°C threshold examined for river lamprey
macropthalmia under any of the modeled scenarios or in any subregion.

C.6.4.3.26  River Lamprey—Adult

For adult river lamprey from February through June, the number of days where water temperatures
exceeded a 220C threshold in Cache Slough was 2 for EBC1 and EBC2, 4 and 6 days respectively for
EBC2_ELT and EBC2_LLT and 4 and 7 days for PP_ELT and PP _LLT, respectively (Table C.6.4-204).

Table C.6.4-204. Number of Days Exceeding 22°C in the Cache Slough Subregion during the River
Lamprey Adult Period (February-June)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 4 4 7 8 7 7

1977, 2] 2 4 8 3 8

1978 o] 0 0 2 1 2

. 1979 ! E 2 8 2 9
1980 0 0 0 0 0 0

1981 1 11 16 15 16 15

1982 0 0 0 0 0 0

1983, ” 0 0 7 3 8 4

1984, 2 2 9 14 9 14

1985 3 3 0 11 0 11

1986 0 0 3 6 2 6

1987 1 1 1 7 2 8

1988 7 7 3 12 2 12

1989 2 2 5 9 4 9

1990 0 0 0 0 0 0

1991 0 0 0 0 0 0

AVE: 2 2 4 6 4 7
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In the East Delta, temperature exceedances for adult river lamprey were 2 days for EBC1 and EBC2,
3 and 9 days for EBC2_ELT and EBC2_lit respectively, and 3 and 8 days for PP_ELT and PP_LLT,

respectively (Table C.6.4-205).

Table C.6.4-205. Number of Days Exceeding 22°C in the East Delta Subregion during the River Lamprey
Adult Period (February-June)

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 5 5 7 11 7 10
1977 6 6 3 11 4 8
1978 0 0 0 4 0 3
1979 0 0 0 9 1 8
1980 0 0 0 2 0 0
1981 6 6 2] o 11 16 14
1982 0 0 0o 0 0 0
1983 0 0 3 ;:‘ - - 17~ 5 15
1984 0 0 9 17 u 15
1985 1 1] & 00 & 12 0 12
1986 0 0 0 " U o 7
1987 1 1 1 10 3 7
1988 6 6 3 12 3 12
1989 1 i 3 11 5 9
1990 0 0 o] N w 4 0 1
1991 0 o o0l 0 0 0
AVE: 2 2] 3 9 3 8

Water temperatures in the North delta exceeded the threshold for adult river lamprey on 1 and 2
days under EBC1 and EBE2, respectively. Under near-term scenarios, frequencies were 2 days for
EBC2_ELT and PP_ELT, and in long-term scenarios, the threshold was exceeded on 10 days under
EBC2-LLT and:PP_LLT (Table €.6.4-206).

Table C.6.4-206. Number of Days Exceeding 22°C in the North Delta Subregion during the River

Lamprey Adult Period (February-June)

_l_ EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1976 6] 6 10 12 10 12
1977] 5 5 3 11 3 11
1978 0 0 1 7 1 8
1979 N e 0 1 11 1 11
1980, 0 0 0 3 0 3
1981 2 3 8 5 7 5
1982 1 1 0 2 0 2
1983 0 0 1 16 1 15
1984 0 0 4 18 5 21
1985 3 3 0 15 0 15
1986 1 1 0 10 0 11
1987 0 0 3 11 3 11
1988 4 4 3 9 3 9

S\:Iag/rt’?ien!;aDCrg?tservataon Plan C.6.4-256 Oi*ccit:)%%igi;

ED_000733_DD_NSF_00045993-00258




Delta Habitat (Plan Area) Results

Appendix C, Section C.6.4

EBC1 EBC2 EBC2_ELT EBC2_LLT PP_ELT PP_LLT
1989 1 1 3 11 4 11
1990 0 0 0 12 0 11
1991 0 0 0 0 0 0
AVE: 1 2 2 10 2 10

For the San Joaquin River, the water temperature threshold was exceeded on 2 days on average

under EBC1 and EBCZ, respectively. Warmer temperatures occurred on 4 and three days,

respectively under the near term (EBC2_ELT and PP_ELT) and long-term scenarios (EBC2_LLT and
PP_LLT) (Table C.6.4-207).

Table C.6.4-207. Number of Days Exceeding 22°C in the San Joaquin River Portion of the South Delta
Subregion during the River Lamprey Adult Period (February-Jjune)

EBC1 EBC2 EBC2_ELT|  EBC2_LLT PP_ELT PP_LLT

1976 4 4 6 ‘ 6 6 6
1977 0 0 EE 7 3 7
1978 3 3 6 0 6 0
1979 2 2 E 0 5 0
1980 0 0 2~ 0 2 0
1981 12 12 6] 11 17 13
1982 0 0 0 N ol 0 0
1983 2 o w0 9 12 0
1984 1 1 8 4 11 3
1985 20 e 2] o o 6 0 7
1986 1 1 0 0 0 1
1987 o 0 1 2 2 2
1988 N5 5 L 8 2 8
1989 ;. 2 3 8 3 8
9%, of% o 0 0 0 0
2991 S o 0 0 0 0 0
AVE: 2 2 4 3 4 3

Water temperature thresholds for adult river lamprey were exceeded on average on three days
during February through June under the EBC1 and EBC2 scenarios. Frequencies of exceedence days
were 4 and 7 days under EBC2_ELT and PP_ELT, respectively, and 5 and 6 days under EBC2_LLT and
PP_LLT, respectively (Table C.6.4-208).

Table C.6.4-208. Number of Days Exceeding 22°C in the South Delta Subregion during the River
Lamprey Ad